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THE WHITWORTH INDUSTRIAL OR TECHNICAL 
SCHOLARSHIPS. 
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HERE is a general consensus of opinion that the 
maintenance of the high position which England 
has long occupied, as a manufacturing nation, will 
depend very much on the improved education of 
the workmen, in relation both to the sciences on 
which all branches of industry rest, and to the arts 

of design which give grace and elegance to the articles pro- 
duced. Something to this effect has been long felt by the more 
experienced of our manufacturers ; but the Great International 
Paris Exhibition of 1867 added to the intensity of the convic- 
tion ; for it was there rendered apparent that foreign workman- 
ship was gaining upon ours in many departments of production. 
The steam-worked machinery which gives such power to England 
was being successfully introduced on the continent ; while the 
intelligence of the workmen themselves was developed by a 
better system of technical education. At atime when English 
artisans could only explain the rationale of a particular process 
by mere habit or custom, saying that they did it in a certain way 
because they were taught so to do, an equal number of foreign 
artisans could assign a scientific reason for a manipulative pro- 
cess, tracing it to the mechanical or chemical principles on 
which it depends ; and could at the same time appreciate the 
fact that graceful forms and artistic treatment are little, if any- 
thing, more expensive than inelegant clumsiness. 

Many partial enquiries had been made into this matter from 
time to time ; but the importance of the subject was not fully 
recognized until the year 1867, when the greatest of all the 
Industrial Exhibitions was held at Paris. A School Enquiry 
Commission was sitting in London; and Dr. Lyon Playfair, 
after acting as juror in one of the Exhibition classes, addressed a 
letter to Lord Taunton, chairman of the commission. He had 
acted as juror in 1851, and again in 1862, and was naturally 
anxious to ascertain whether England had duly advanced during 
the intervening period in those acquirements which come under 
the name of Technical Education. Dr. Playfair remarked :— 
“Tam sorry to say that, with very few exceptions, a singular 
accordance of opinion prevailed that our country had shown 
little inventiveness, and made but little progress in the peaceful 
arts of industry, since 1862. Deficient representation in some of 
the industries might have accounted for this judgment against 
us ; but when we find that out of ninety classes there are scarcely 
a dozen in which pre-eminence is unhesitatingly awarded to us, 
this plea must be abandoned. . My own opinion is worthy only 
of the confidence which might be supposed to attach to my 
knowledge of the chemical arts ; but when I found some of our 
chief mechanical and civil engineers lamenting the want of pro- 
gress in their industries, and pointing to the wonderful advances 
which other nations are making; when I found our chemical 
and even textile manufacturers uttering similar complaints—I 
naturally devoted attention to elicit their views as to the causes. 
These causes were believed to be of two very different kinds. 
In the first place, the system of trades unionism tends to keep 
down the best hands, by encouraging equal wages for all alike, 
without giving free scope to the skill and ability of individual 
workmen. Inthe second place, there was a general admission that 
England is deficient in one advantage which France, Belgium, 
Prussia, Austria, and Switzerland possess, viz., a good system of 
industrial education for the masters and managers of factories 
and workshops. Austria is said to possess the best system for 
workmen ; while the higher instruction of managers and fore- 
men is best attended to in France, Prussia, and Switzerland.” 

_ Dr. Playfair’s letter being deemed important by the Commis- 
sion, copies of it were sent to many scientific men and large 
manufacturers, with a view of eliciting their opinions on the 
subject. The Commission was not empowered to enlarge the 
scope of its schools inquiry so far as to take up the topic of 
technical education ; but the responses obtained were made 
public, and were certainly instrumental in bringing about a 
conviction that some change was necessary. The Rev. Canon 
Norris, one of Her Majesty’s Inspectors of Schools, stated as 
one result of his experience at the Paris Exhibition, that “in 
the matter of higher instruction, of all that tends to convert the 
mere workman into the artisan, Austria, France, and Prussia 
are clearly passing us.” Dr. Tyndall, the well-known Professor 
at the Royal Institution, declared that he had “long entertained 
the opinion, that in virtue of the better education provided by 
continental nations, England must one day—and that no 
distant one—find herself outstripped by those nations, both in 
the arts of peace and of war. As surely as knowledge is power, 
this must be the result.” Dr. Frankland, Professor of Che- 
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mistry in the Royal School of Mines, considered that masters 
and managers were more seriously affected than even workmen by 
the deficiency of technical education in England: “ The former 
have but rarely had any opportunities of making themselves ac- 
quainted with the fundamental laws and principles of physics 
and chemistry ; they therefore find themselves engaged in 
pursuits for which their previous education has afforded them 
no preparation ; and hence their inability to originate inven- 
tions and improvements.” A similar opinion had been formed 
by Mr. Warington Smyth, Lecturer on Mining and Mineralogy 
in the Royal School of Mines. He looked to the managers 
and foremen, rather than to the hands generally, for a test: 
“The greater proportional advancement made by France, 
Prussia, and Belgium in mining, colliery working, and metal- 
lurgy, appears to me to be due, not to the workmen, but in 
great part to the superior training and attention to the general 
knowledge of this subject, observable among the managers and 
sub-officers of the works. No candid person can deny that 
they are far better educated, as a rule, than those who hold 
similar positions in Britain.” Mr. E. W. Cooke, the Royal 
Academician, confining himself strictly to such matters as 
pertain to art in its relation to industry, stated that at the Paris 
Exhibition he was struck with the great advance which con- 
tinental nations had made in ten years “in the design, as 
well as execution of works, in which I had sanguinely hoped we 
in England would have greatly excelled, if not triumphed over, 
our continental neighbours.” Mr. Scott Russell, the civil 
engineer, without commenting on the great body of workmen, 
strongly confirmed the testimony of other persons concerning 
“the higher class of education given to the workmen in the 
skilled trades, and the superior professional education given to 
the higher classes of men in technical professions,” in France, 
Germany, and Switzerland, as compared with England. Mr. 
M‘Connell, head of the locomotive department in the largest 
railway company in this country, and himself the designer of 
some of our best engines, spoke out in no uncertain voice. He 
had been strongly impressed at Paris, as one of the jurors for 
the class relating to machinery, with the rapid advance which 
had been made by foreign nations: “I am firmly convinced 
that our former superiority either in material or workmanship 
no longer exists ; in fact, there are engines made in France and 
Germany equal to those of the best English makers. It re- 
quires no skill to predict that, unless we adopt a system of 
technical education for our workmen in this country, we shall 
soon not even hold our own in the cheapness of cost and the 
excellence of quality of our mechanical productions.” Mr. 
M‘Connell, like others who put forth their views on this im- 
portant subject, had found that “on the continent there are 
now a number of workmen’s schools established, in which a 
clever mechanic can qualify himself for any scientific posi- 
tion in his business.” The testimony of Mr. James Young, 
founder of the great paraffin manufacture, is especially 
valuable. Speaking of his sojourn of about a month at Paris 
during the Exhibition of 1867, he said :— So formidable did 
the rate of progress of other nations appear to many of us, 
that several meetings of jurors, exhibitors, and others took 
place at the Louvre Hétel on the subject. The universal 
impression at those meetings was that the rate of progress of 
foreign nations, in the larger number of our staple industries, 
was much greater than our own.” But it was in speaking of his 
own personal experience that the facts adduced possess the 
most value :—* Originally I was a working man, but have 
succeeded in increasing the range of manufacturing industry. 
The foundation of my success consisted in my having been 
fortunately attached to the laboratory of the Andersonian 
University in Glasgow, where I learned chemistry under 
Graham, and natural philosophy and other subjects under the 
respective professors. This knowledge gave me the power of 
improving the chemical manufactures into which I afterwards 
passed as a servant, and ultimately led to my being the founder 
of a new branch of industry, and owner of the largest chemical 
manufacturing works in the kingdom. It would be most un- 
grateful of me if I did not recognise the importance of scientific 
and technical education in improving and advancing manu- 
factures.” 

The Schools Enquiry Commission, as we have said, was not 
empowered to proceed farther in this matter of technical educa- 
tion ; but its report, adverting thereto, produced valuable fruits. 
It led by degrees to a movement in this direction by the Science 
department at South Kensington, the School of Mines at Jermyn 
Street, the Society of Arts, and other bodies ; and it awakened 
individual munificence in a notable instance which we will at 
once proceed to describe. 

In 1868, Sir Joseph (at that time Mr.) Whitworth, the acknow= 
ledged leader among the mechanical engineers of this country, 
announced to the prime minister his intention of founding a 
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series of scholarships, for the encouragement of young men in 
scientific and technical education ; and invited the Committee 
of Council on Education to undertake the necessary examinations. 
So noble an offer being of course favourably received, Sir Joseph 
developed his views with greater fulness. He proposed to found 
no less than 30 scholarships of the annual value of £100 each ; 
to invest a sum of £100,000 for the purpose ; and to employ the 
interest of this sum in payment of the scholarships. The reci- 
pients to be young men, natives of the United Kingdom, selected 
by open competition for their intelligence and proficiency in the 
theory and practice of mechanics and its cognate sciences. ‘The 
receipt of such acceptable sums of money would, it was believed, 
facilitate their acquisition of further knowledge and skill in these 
departments ; so as eventually to promote the engineering and 
mechanical industry of this country. 

- For the first year, 1869, Sir Joseph Whitworth proposed that a 
beginning should be made with ten of the scholarships, to be 
held either for two or three years, as experience might show to be 
desirable ; that the age of candidates should not exceed twenty- 
six years ; that the award should be made at the annual examina- 
tions in Science, provided a sufficient number. of candidates 
proved their efficiency ; that the successful candidates should 
be required to spend the period of holding the scholarships in 
the further satisfactory prosecution of the studies and practice 
of mechanical engineering, and to pursue those studies according 
to the spirit of the endowment, making periodical reports of them ; 
that each student should state where he proposed to pursue 
his studies ; and that the Lord President of the Council, or the 
Minister of Education for the time being, should decide on the 
manner in which the scholar’s progress should be tested from 
year to year. The liberal donor further proposed that as much 
latitude as possible should be allowed to each successful com- 
petitor, in reference to the natural bent of his inclination. If 
he wished to complete his general education instead of continuing 
his special scientific study, he might be permitted to do so; he 
might go to the universities or colleges affording scientific or 
technical instruction; or he might travel abroad. “ The suc- 
cessful artisan should be encouraged to study theory ; while the 
successful competitor in theory should be aided in getting ad- 
mission to machine shops and other practical establishments.” 

The first competition was proposed to be in (1) mathematics, 
elementary and higher; (2) mechanics, theoretical and applied ; 
(3) practical plane and descriptive geometry ; (4) mechanical 
and freehand drawing; (5) physics; (6) chemistry, including 
metallurgy ; and (7) such handicraft processes as smith’s work, 
turning, filing, fitting, pattern making, and moulding. But before 
young men would be allowed to compete at all, they should have 
attained a certain minimum standard of knowledge in some of 
these branches, to be clearly defined in the outset. Sir Joseph 
proposed that theory and practice should be placed on a level, 
by an equality in the maximum number of marks for the two 
classes of merit—theoretical science and practical skill. This 
he did to render the competition accessible on fairly equal 
terms to the student who combines some practice with theory, 
and to the artizan who combines some theoretical knowledge 
with excellence of workmanship. 

It need hardly be said that this generous offer was thankfully 
accepted by the government. The First Lord of the Treasury and 
the Lord President of the Council personally recognized the 
value of the proposal ; while the Committee of Council on Edu- 
cation undertook the practical management of the donor’s 
scheme. A deed of trust was drawn up, regulating the adminis- 
tration of the endowment fund during his life, and placing it 
under a responsible minister thereafter. Sir Joseph stated that, 
if the government would manage the general examinations, he 
himself, with the aid of friends, would be responsible for the 
examinations in the use of tools. He threw out a suggestion that 
the government would do well to institute the granting of honours 
in the nature of degrees, on successful candidates each year ; 
thus creating a Faculty of Industry analogous to the existing 
Faculties of Divinity, Law, and Medicine. “I am of opinion,” 
he added, “that such honours would be a great incentive to 
exertion, and would tend greatly to promote the object in view. 
I venture further to express a hope that the government will pro- 
vide the necessary funds for endowing a sufficient number of 
professors of mechanics throughout the United Kingdom.” The 
last two suggestions—for the conferring of honorary degrees, and 
for the establishment of technical professorships—have not yet 
been officially approved; the English government is rather 
timid and sluggish in such matters. 

There is another feature in Sir Joseph Whitworth’s munificent 
scheme which now requires notice. Having promulgated his 
ideas in May, 1868, and having proposed to examine the first 
batch of candidates in May, 1869, he saw the desirability of en- 
couraging competitors by giving them twelve months’ oppor- 
tunity of improving themselves. To this end he established 





sixty exhibitions or premiums of £25 each, to be held for one 
year; these were awarded to youths and young men under 
twenty-two years of age, who were required to undertake to com- 
pete for the more valuable £100 scholarships in May, 1869. In 
order to render these exhibitions as widely available as possible, 
they were placed at the disposal of a large number of educational 
bodies, including the universities of Oxford, Cambridge, London, 
Dublin, Edinburgh, Glasgow, Aberdeen, Durham, and St. An- 
drew’s ; the Queen’s Colleges in Ireland, King’s College in Lon- 
don, University College in London, the College of Preceptors, 
the Science and Art Department, and the famous public schools 
at Eton, Rugby, Harrow, Westminster, Winchester, St. Paul’s, 
Charterhouse, Merchant Taylor’s, Christ’s Hospital, Shrewsbury, 
Marlborough, Cheltenham, Manchester, Liverpool, Chester, 
Clifton, and Brighton ; while exhibitions for artisans only were 
transmitted to the Society of Arts, and to the municipal authorities 
of Birmingham, Bristol, Cardiff, Swansea, Halifax, Huddersfield, 
Leeds, Sheffield, and Northampton. ; 

Let us now pass to the year 1869, and see in what way a 
beginning was made towards the practical adoption of Sir 
Joseph Whitworth’s magnificent scheme, a scheme quite un- 
equalled by anything else of the kind. Two examinations 
were held on technical matters at Manchester, and on gene- 
ral studies in London. There were 106 candidates in all, 
comprising fifty-five out of the sixty exhibitioners, and fifty-one 
young men who had not had that advantage. The result of 
the scrutiny showed how deficient is the general standard 
of education in this country among the important class of per- 
sons whom Sir Joseph Whitworth mainly intended to encourage. 
Fifty-four—rather more than half of the whole number—failed to 
reach the humble standard of general scientific knowledge which 
had been established as necessary, and they were struck off the 
list. The remaining fifty-two went to Manchester to undergo 
the technical examination, which the donor personally con- 
ducted. So many broke down, that the successful were not 
much more than sufficient to supply the pre-arranged number. 
Ten received the coveted scholarships of £100 a year for three 
years each. The exhibitioners came off better than the others.; 
but the total result showed that a union of the two kinds of merit 
needed is to be met with only in a comparatively small number 
of young men: seeing that those who passed well in science 
generally failed in technical manipulation, while those who had 
any skill as handicraftsmen were, in most instances, far in arrear 
as students in science. 

In 1870, another award of ten scholarships took place, after a 
double examination similar to those of the preceding year. The 
exhibitions had proved so satisfactory, that Sir Joseph gave sixty 
more of them to assist youths in their endeavour to compete for 
the scholarships of 1871. The London examinations in science, 
drawing, &c., were conducted by the Science and Art Depart- 
ment, under the auspices of the Committee of Council on Educa- 
tion. The ages of the competitors in 1870 embraced a wider 
range than had at first been determined on, viz., from seventeen 
to twenty-five. 

In 1871, the second party of sixty exhibitioners were in a posi- 
tion to compete for the third group of ten scholarships. They 
comprised six in London, three in Liverpool, five in Manchester, 
three in Glasgow, three in Edinburgh, two each in Bradford, 
Bristol, Leeds, and Nottingham, and one each in thirty-two 
other towns. So far as could be effected, without interfering 
with impartiality of choice, about half of the competitors elected 
each year for scholarships were students (knowing more of science 
than of practice),and an equal number of workmen (knowing more 
of practice than of science), a plan which laid a double ground- 
work for an advantageous union of the two kinds of skill, mental 
and manual. We may here mention that, with a kind and 
thoughtful feeling, arrangements were made for supplying poor 
candidates with travelling and lodging money in their journey- 
ings to London and to Manchester to compete at the examina- 
tions. 

In 1872, the system was further pursued without any changes 
that require special notice. The reader will of course understand 
that, by the plan adopted, there is an annual infusion of new 
blood ; ten scholars terminate their tenure of the welcome £100 
a year, and ten others are elected in their places. In propor- 
tion as the intentions of the munificent founder are fulfilled, 
there will be ten young men launched forth into the world each 
year possessing just the theoretical and practical skill which 
managers, superintendents, and foremen ought to possess. This 
number may appear a mere drop in our great industrial centres, 
but their value will consist in leavening the whole mass, and 
enabling us the better to meet the advancing strides of foreign 
competitors. 

The year 1873 revealed facts which induced Sir Joseph to 
suggest to the Committee of Council to adopt a change in one of 
the minor features of the scheme. “The experience of past 
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competitions for the scholarships,” he observed, “has proved the 
necessity of establishing rules which shall insure that the holders 
of them shall devote themselves to the studies and practice 
necessary for mechanical engineering during the tenure of the 
scholarships.” It is easy to see what this means. A sum of 
£100 a year, repeated for three years, is so acceptable to a young 
man whose parents have not the wherewithal to give him a start 
in life, that it tempts many to compete for the scholarships who 
have no love for the workshop, and no intention of devoting 
themselves to mechanical engineering as a trade. Such are not 
desirable competitors. Sir Joseph has a clearly defined pur- 
pose in view ; and it would defeat this purpose if the cultivated 
minds and fingers of the scholars were, to any great extent, 
turned into other channels. In order to remedy this, he pro- 
posed in the autumn of 1873 a new feature, to be introduced (not 
in 1874, but) in 1875. Every candidate for a scholarship must 
produce a certificate that he has worked in a mechanical 
engineering shop, or in the drawing office of such a shop, for two 
years consecutively. This will effectively keep out mere di/et- 
tanti competitors, and will encourage youths who have the real 
stuff in them for rendering the kind of service required. As it 
would press hardly on those who had already laid their plans 
for competing in 1874, Sir Joseph agreed that nine months 
should be substituted for two years in their case, as the period 
of probation in engineering establishments. Towards the close 
of 1873, he gave a little further indulgence to those who might 
be placed at a disadvantage by the shortness of notice :—“I 
wish that candidates for my scholarships in 1874 who, owing to 
the shortness of notice, may not have been able to be in a me- 
chanical shop for six months before the competition takes place, 
should be allowed to compete; but that, if successful, their 
scholarships should not begin until they have worked six months 
in a machine shop. I think the same privilege should be allowed 
to candidates in 1875 who have not served eighteen months ina 
machine shop ; the scholarships not beginning till this period is 
completed.” 

So much for the arrangements for ensuring that, before a 
young man can compete for one of the scholarships, he must 
afford manifest evidence that he has worked in machine shops, 
and has at least a preliminary knowledge of the kind of work 
carried on there. But not only this. Sir Joseph wishes that 
further proof shall be supplied that the young men, when they 
have advanced to the honours and advantages of the scholar- 
ships, still pay attention to the same class of subjects. In 1875, 
and in following years, each holder of a scholarship, appointed 
under the new rules, will be required to produce satisfactory 
evidence, at the termination of the first year, that he has made 
higher advances in the science and practice of mechanical 
engineering. He must come up for examination, both in theory 
and in practice, such as he has already undergone, but with the 
adoption of tests for a higher degree of efficiency. Again, at 
the end of the second year, and once more at the end of the 
third, he must come up for examination, each time being ex- 
pected to show more skill than at any previous examination. 
The serious part of this matter is, that the scholarship will be 
withdrawn if the recipient shows no proof of advance. On the 
other hand, to encourage the young men to persevere with all 
their hearts, those who are successful at these further examina- 
tions will receive money rewards over and above their three 
years’ scholarship money, that is, over and above £300. Of all 
those who are examined at the end of the first year, six will 
receive these gratuities: one of £100, one of £60, one of £50, 
one of £40, one of £30 and one of £20, according to their merit. 
Twelve months afterwards, when another examination takes 
place, just the same thing will occur (if there are enough of the 
young men to deserve it) ; £300 will be distributed among six 
of them. The same will occur likewise after the third year. It 
might at first thought appear that a scholar need not attach 
importance to the result of this third year’s examination, seeing 
that the scholarship ends there whether or no ; but this generous 
offer of a bonus acts as an incentive to keep him in the right 
track. The crowning liberality remains still to be noticed. The 
young man who scores the highest total number of marks at all 
the examinations will receive an additional £200, and the next to 
him £100. It will thus be possible, as Sir Joseph Whitworth 
expressly points out, for the same young man to receive £800 in 
all; viz., £100 a year scholarship for three years; £100 bonus 
at each of three years’ subsequent examinations ; and £200 as 
the crowning reward. Surely never before were such induce- 
ments held out to youths to cultivate the kinds of knowledge 

and skill required in mechanical engineering ! 

We have more than once mentioned the technical or work- 
shop examinations intended to test the progress which has been 
made by candidates, exhibitioners, and scholarship-holders in the 
actual processes of mechanical engineering. It may be desir- 
able to explain a little more fully how these examinations are 














conducted, and what the youths and young men are really called 
upon todo. They may probably vary a little from time to time, 
but are certain to possess a general or average resemblance ; 
and we may therefore select one particular examination as a 
type of all. It was conducted by three gentlemen who were 
respectively entitled to the honorary distinctions of R. E., C. E., 
and M.E.—royal engineers, civil engineers, and mechanical 
engineers ; they prescribed the work that should be done, and 
judged of its merits when done. The competitors, on a parti- 
cular day, assembled at a machine shop or engineering work- 
shop placed at their disposal, and provided with the neces- 
sary tools and machines. Each was allowed to select one, 
two, or more of the tasks on which to try his skill, know- 
ing that the greater number of marks he obtained in all, 
the better would be his position; but as failure would be 
worse than notrying at all, there was a motive for limiting the 
number of subjects selected. A period varying from two to 
four hours was prescribed for each task. The Axe.—Each 
competitor who tried this test was required to square up 
an octagonal block of wood, using the axe only, and to make the 
square as large as possible. He was also required to shape an 
axe-haft to a given pattern, by means of an axe and spokeshave. 
The Saw and Plane.—The competitor had to saw out of a piece 
of plank two square strips, and plane them up smooth and true ; 
also to make two parallel strips 2 ft. long, 2 in. wide, and 3 in. 
thick. The Hammer and Chisel—The competitor had to chip 
a piece of cast-iron all over the upper surface, leaving it as 
smooth as possible from chisel marks. The Fi/e.—The compe- 
titor had to square any two adjacent sides of a cast-iron tube, 
with a succession of 9 in. strokes of the file ; also to file up an 
hexagonal nut on its six sides, to match a pattern. Zhe Forge. 
—The competitor had to weld together two pieces of square 
iron, using only a hand hammer; also to make the two halves 
of a pair of tongs from pieces of roundiron. Turning.—The 
competitor had to bore out a bevel wheel to 12 in. in the hole, 
using two drills and a punching bit ; also toturn a piece of round 
iron to serve as a mandril, face it on the wheel with the mandril 
press, and turn and scrape it smooth and clean on the back, 
face, and tops of teeth. /7¢#ing.—The competitor had to key a 
boss upon a short shaft, cutting a key-way {4 in. square, setting 
the key half into the shaft and half into the boss ; to fill up the 
key and fit it well in; and to make the end of the shaft project 
1 in, through the boss, to support the head of the key. Pattern 
Making.—The competitor had to make a pattern of a short piece 
of iron girder, finished up ready for use in the foundry, including 
the core-box for the two bolt-holes in the flanges of the girder. 
The handicraftsman who could achieve these tasks moderately 
well, could hold his own in any machine shop or engineering 
establishment of average character. 

Such are the Whitworth scholarships, certainly the most muni- 
ficent endowment ever made for technical education. 

While on this subject, we may usefully add a few lines by way 
of postscript to the article “ City Companies, in relation to Trade 
and Manufactures,” at p. 11 of our present volume. Towards 
the close of last year, the Lord Mayor presided at a meeting of 
representatives of City Companies, held to consider the best mode 
in which those chartered or corporate bodies could aid in the 
encouragement and improvement of technical education. The 
companies represented were the Skinners, Coachmakers, Haber- 
dashers, Mercers, Painter Stainers, Ironmongers, Saddlers, 
Joiners, Farriers, Spectacle Makers, Turners, Pewterers, Fish- 
mongers, Carpenters, and Coopers. The Lord Mayor made a 
series of suggestions which, if carried into effect, will certainly 
lead to beneficial results. He proposed, “ ‘That as a commence- 
ment, the City Companies should jointly subscribe the sum of 
£10,000, with which they might raisea suitable building in some 
convenient and central part of the city ; as for instance, on the 
Holborn Viaduct. That the elements of science and art, and 
other matters connected with the trades of the city, should be 
explained and taught in classes and by lessons to such workmen 
and apprentices as may choose to avail themselves thereof. 
That there should also be a public lecture-room in which, from 
time to time, and by rotation, articles of skilled workmanship 
sent in for competition by each handicraft could be exhibited. 
That lectures or classes should be given on the subject of the 
various forms of industry with which the companies are nomi- 
nally connected. That these lectures, if funds permitted, should 
be delivered gratuitously, or at any rate on the payment of a very 
moderate fee. That another portion of the money should be 
spent in purchasing admission tickets for museums and exhibi- 
tions, to be distributed among workmen, apprentices, and the 
elder scholars in public elementary schools. And that the whole 
scheme should be placed under the management of a represen- 
tative Committee of Companies.” A committee was appointed to 
prepare a draft of this remarkable scheme, and to submit it to 
the whole of the City Companies. 
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ON THE SANITARY CARE AND UTILIZATION OF 
REFUSE IN CITIES. 


By Dr. C. A. Lras.' 


T has been said, and I think with much truth, that 
the disposition made of the offal from human 
@ habitations may with much propriety be received 

<j as an evidence or indication, not only of the clean- 
liness, decency, self-respect, and industry of a 
people, but of their moral and social condition ; 
and when we see with what unconcern and indifference this 
grave and important subject of the disposal of refuse has been 
received and approached by legislative and executive bodies 
during the past ages, we are filled with unbounded wonder and 
surprise, especially when we reflect that vigilant and astute sani- 
tarians have, in all civilized countries, again and again, through 
many decades of the past, sounded the alarm from their watch- 
towers, and cried aloud from the house-tops, that these besoms 
of destruction, the epidemic and zymotic diseases, owe their 
existence in the main to defective sanitary regulations, to those 
active deteriorators of the public health, the heaps of festering 
and fermenting refuse matters, left unremoved and unutilized in 
and around the dwellings in our cities and towns. And not only 
do they thus speak forth in tones of thunder from the eternal 
world, but by their noxious effluvia demand removal, and are 
continually revealing and exclaiming, by this still small voice, 
that there are rich fertilizing qualities reposing withiu, which, if 
yielded up to the exhausted soils, to the demands of husbandry, 
will aid to promote abundance, cheap food, and increase the 
demand for honest toil. Man, however, in sanitary affairs learns 
slowly the very important lesson that prevention is better than 
cure. He seems in these to have but little faith in the axiom 
that time ought to be grasped by the forelock, and hence he fre- 
quently slumbers and sleeps over volcanoes of deadly miasm and 
noxious or pestilential effluvium, until, suddenly aroused by the 
bursting forth of blighting, withering, and devastating epidemics, 
which cost, besides the fearful loss of human life, sanitary repu- 
tation and commercial prestige, the expenditure of much treasure 
in crushing out that which might have been for a trifling outlay 
year by year altogether prevented. And therefore we cannot, in 
our mission as sanitarians, too strongly impress upon all people 
the important truth that in all matters relating to sanitary police 
and public hygiene, that what is deemed worthy to be done 
ought to be promptly undertaken, and speedily and efficiently 
accomplished. Looking, therefore, at the question from all 
standpoints, we arrive at the conclusion that it is no economy to 
neglect or postpone the thorough cleansing of towns and cities 
until cholera or yellow fever has broken out; and it is no 
economy to discharge the contents of closets with kitchen offal 
into drains and sewers which debouche into tidal streams, caus- 
ing thereby not only the loss of millions of dollars worth of rich 
manurial materials, but strewing, through the agency of the 
winds and tides, upon the shores and docks myriads of festering 
nuclei, which in warm seasons exhale noxious gases to poison the 
atmosphere, and thus scatter disease and death among the 
people, to say nothing of the foul stenches that are forced back 
by the winds through the sewers, drains, and traps into dwell- 
ings and sleeping-chambers, causing diseases of a low type, 
aggravating others of a mild character, and lessening the ordi- 
nary powers of vital resistance to other morbific and destructive 
agencies and influences, and, indeed, man’s general capability for 
good. Nor is it compatible with common decency to thus pol- 
lute the waters of non-tidal streams, from which others must 
draw a supply of water for drinking, cooking, and cleaning pur- 

oses, 

The Refuse of Towns and Cities.—But it is not the subject of 
sanitary police, or public hygiene, in their very direct bearings, 
that I am called upon at this time to contemplate ; nor is it the 
baneful and destructive influence that unremoved excreta and 
other refuse matters have upon human life and health that I am 
expected to consider, but it is the utilization of the refuse of 
towns and cities, or the best and most economical mode of treat- 
ing and manipulating the refuse materials of large communities, 
so as to place them to good account, to render them sources of 
wealth and happiness instead of causes of misery, disease, and 
death. And yet this very subject has a somewhat intimate col- 
lateral connection with sanitary police and public hygiene; be- 
cause, before we can utilize these refuse matters, we must first 
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get possession of them. We are, therefore, at the very threshold 
of our inquiry compelled to consider the best and most econo- 
mical mode for their collection and transmission to safe and 
convenient localities, such as are out of the way, and well suited 
for the process of manipulation. 


To discuss the soundness of the wisdom which demands the ~ 


restoration, as far as possible, to the soil of ‘such elements as 
were taken from it, in its efforts to furnish man with an abundant 
supply of food and raiment, in order that this great storehouse of 
nature may be replenished with the materials wherewith to bring 
forth new evidences of its munificence, and exhibit the infinite 
benevolence and loving kindness of God, would, it seems to me, 
be the height of folly. The economic and agricultural interests de- 
mand it, and our common sense tells us that it is right ; because 
it is in these offals and excrementitious matters, from the very 
nature of man’s ingesta, that we find contained most valuable 
manurial and fertilizing qualities. And when we reflect upon the 
vast consumption of cereals and meats in various forms in the 
cities and towns of this and other countries, drawn from our 
fields and gardens, never again to return, then, and only then, 
do we begin to realize how solemn is the obligation to economize 
the wastes of our dwellings, stables, slaughter-houses, and streets, 
lanes, and alleys, and in a convenient and concentrated form 
present them again to the soil from whence they came, and not 
only so, but at the same time to enrich the people’s treasury. 

What ts Refuse ?—With a view to a clearer comprehension of 
the nature or character of the substances refused by man, that 
collect about his dwelling-places, and require removal from con- 
siderations of health and convenience, we will say that they 
consist of all refuse and offal from houses, such as ordure and 
excreta; the vegetable and animal garbage from kitchens, in- 
cluding coal and other ashes; the sweepings of houses and 
yards; old and worn-out pans, kettles, and boots and shoes ; 
the scrapings and sweepings of streets, lanes, alleys and courts ; 
dead animals ; the unutilized materials from factories and work- 
shops ; and last, but not least, the offal and garbage from slaught- 
ering establishments. Happily, however, for our public trea- 
suries, that some of the substances here enumerated do not fall 
for their removal upon the public authorities, hence I have con- 
cluded to embrace within the scope of these remarks the utiliza- 
tion of only such of the refuse matters as come under the imme- 
diate and daily observation of public sanitary authorities, and as 
fall into their possession, either direct or indirect, for removal 
and disposal. And although the garbage and offal from slaughter- 
houses as a general thing do not come under this head, and are 
in the main removed soon or late by the owners of such estab- 
lishments to the country, and their most valuable fertilizing 
properties in some way or other utilized for agricultural, horti- 
cultural or other purposes, yet I will here remark that, neverthe- 
less the efforts of many gentlemen engaged in the butchering 
and slaughtering of animals to preserve their premises in a 
cleanly and sweet condition, a greater outrage can hardly be 
perpetrated upon a people than the toleration within towns and 
cities of such establishments. They, together with their kindred, 
the melting and boiling houses, soap and glue factories, and 
bone-grinding and crushing establishments, ought to be banished 
into suburban places, and the atmosphere of crowded localities 
saved from the contaminating influences which result from the 
filth and offal retained for hours, and sometimes days, in closets 
and dung pens, festering and fermenting out in warm weather 
pestiferous gases, which act like slow but sure poison upon the 
human organism ; and, besides, in suburban localities or open 
country the flesh of slaughtered animals can be better prepared 
for the markets ; the atmosphere being purer, the meats are less 
liable to take on speedy putrefactive action. The animals them- 
selves, from the same cause, are in a more healthy condition, 
and, besides, the people saved the further danger, annoyance, 
and damage to health and traffic resulting from the driving of 
sheep, oxen and swine through crowded thoroughfares. But it 
ought not be forgotten that these open country localities for 
abattoirs or slaughtering purposes should be located upon 
streams, the waters of which are not afterwards to be used for 
drinking, culinary or cleansing purposes. 

Modes of Scavenging Towns and Cities—Various and dissi- 
milar have been and are the modes of scavenging large towns 
and cities, and collecting for removal the ordinary offal and 
garbage from the streets and dwellings, both in this and other 
countries. In parts of the West Indies the dead animals and 
some other portions of refuse matter are referred to the buzzards 
for removal, and it may be said that as scavengers in this rela- 
tion they are prompt and efficient, doing their work quick and 
well. In some European localities the owners of property are 
required to cleanse the public thoroughfares in front of their 
respective premises, and to remove the house offal, which gene- 
rally accumulates in the courtyards and other places for days 
and weeks, until the amount proves equal to one or more waggon- 
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loads. Such, for example, was the case in the imperial city of 
St. Petersburg, until the inauguration of an American scavenging 
system ; hence it may not be wondered at that cholera had pre- 
viously prevailed in that city more or less the whole year round. 
In other places the contiguous farmers and gardeners, with their 
long covered waggons and the help of their women, collect the 
garbage and street manure, and apply them to their lands, 
the removal costing the authorities nothing. Again, in others, 
the scavenging service is, in the whole or in part, confided 
to contractors, who in the main regard more attending to 
their own pockets than the public health and convenience. The 
municipal authorities of some towns and cities employ the sca- 
venging forces, but lack fixed regulations, especially in the re- 
moval of the garbage from dwellings, the carts visiting at any 
and all hours of the day, thus causing the exposure of masses 
of filth and rubbish upon the sidewalks, in the gutters, and in 
and about dwellings for hours, to the great detriment of health, 
sight and smell. Others cause the collection of kitchen offal 
and house ashes separately by two sets of carts, with the view 
to the utilization of the ashes for the filling of sunken lots, and 
the vegetable and animal offal for the feeding of swine; while 
others collect all together, making the same cart one hetero- 
geneous mass of vegetable, animal and mineral matter, and 
either depositing the same upon open and sunken lots, where 
it acts as a poison to the atmosphere of whole neighbourhoods, 
or, to avoid this, it is covered with a layer of good earth, which 
makes a fair show outwardly, and smothers up and renders less 
rapid the process of putrefaction. Nevertheless, it is true that 
good earth is a most valuable deodorant; yet it may also be 
regarded as certain that, if this deposited mass should be dis- 
turbed or uncovered in the process of cellar digging short of three 
or four years, the gases sent through the houses built upon such 
ae will be productive of fearful disease and general bad 
eaith. 

The Proper Mode of Collecting Garbage.—To secure and 
maintain the confidence of the people in any effort at refuse 
utilization, the mode and manner of its collection and removal 
must combine both economy and efficiency. You will, therefore, 
be pleased to pardon a little digression, with the view that I may, 
in a succinct form, lay before you rhy views inthis relation. The 
garbage or kitchen offal, including coal and other ashes, yard 
and cellar sweepings, ought to be collected daily in the warm 
seasons, and at least three times per week during the other por- 
tions of the year, and with the view to constant cleanliness 
within doors, and a proper utilization of refuse matters, house- 
keepers and all others interested ought to be required to separate 
the ashes and earthy substances from the vegetable and animal 
offal, and in this form to present them with absolute regularity 
to the garbage collector, when he shall appear before the pre- 
mises, and further to remove from public view the empty vessels 
immediately after the departure of the cart, which, together with 
the horses, ought to be large and substantial, and the former 
provided with a movable division board, so arranged as to shift 
little by little, fore and aft, and with an upright bolt, by the 
drawing of which the board will fly open from below upward 
when the cart is tilted. This partition will furnish two compart- 
ments, one for the ashes and the other for the animal and veget- 
able refuse, and can be shifted as the seasons advance, one upon 
the other, or in proportion as the ashes predominate over the 
vegetable and animal materials collected. Housekeepers and 
others ought to have sufficient warning, through the frequent 
sounding of a horn, aided by the ringing of team bells upon the 
harness of the horse, of the near approach of the cart, so that then, 
and not before, they may bring out their garbage; and they 
ought to be strictly enjoined not to expose their refuse matters 
upon the streets and sidewalks in advance of the time for the 
visit of the cart; but the officer in charge of the service ought 
to see, through the proper districting of the town or city into 
garbage beats, and the maintenance of proper order and dis- 
cipline, that the carts appear, as to time, with almost the same 
degree of regularity as characterizes the arrival and departure 
of railroad trains. Unfaithfulness, loitering or drunkenness on 
the part of the employees ought to be promptly punished, as the 
people’s health, lives and convenience ought not to be compro- 
mised or placed in jeopardy through political or other influences. 
The garbage and refuse thus collected ought to be removed, 
either by water, rail or carts into the country, and as much as 
possible out of the way of habitations and into grounds inclosed 
and prepared for their reception, the ashes placed under sheds 
and sifted, and held in stores as an absorbent and deodorant, 
and the vegetable and animal portions dumped into compost 
pits. 

_ How Garbage is collected in Baltimore.—\ had the honour of 
inaugurating in the City of Baltimore, nearly twenty years ago, 
a system of collecting garbage, and it has maintained its place 
and popularity for nearly two decades, amid all the changes of 








men, measures, and parties, and when honestly, energetically 
and conscientiously executed, has given uniform pleasure and 
satisfaction to the people. And not only so, but the present 
Emperor of Russia, some years ago, ordered one like it to be 
put in execution in the city of St. Petersburg, after an imperial 
commission had reported that in all the European cities visited 
for the purpose of investigation, none was found equal to it as a 
scavengering system. The house-wives of Baltimore have been 
so trained and schooled, through the kindness, gentleness, and 
firmness of the sanitary department, added to their own good 
practical judgment and dispositions of cleanliness, to regard the 
garbage-cart, not only as a necessity, but its regularity even to 
hours, of such grave importance as to call forth complaints when 
failure occur, and all such complaints ought not only to be en- 
couraged, but carefully and promptly inquired into. The im- 
provements or additions to this system—namely, the separation 
by families of the garbage from the ashes, the movable division- 
board in the carts, and the hauling by cart nearly two miles into 
the country—were adopted at my suggestion, and inaugurated 

nearly one year ago, with the view to the utilization of all this 

refuse, together with the night-soil or contents of privies, which 

cess-pool matter was at the same time ordered to be removed 

by the independent nightmen in their carts to the city dumping- 

grounds, which last regulation gave rise to an advance in the 

cost to property-owners of cleaning privy-vaults, and which, in 

its turn, together with other wise sanitary reasons, created the 

necessity of inaugurating the system of cleaning these places by 

the pneumatic suction plan, which in case the machinery can be 

so perfected as to remove by suction the ordinary solid excre- 

mentitious matter, I consider to be a decided improvement, and 

ought by all means to form a part of the sanitary system of all 

large towns and cities. And again, besides the advantages in a 

sanitary or hygienic point, it ought to give rise to a reduction in 

the cost of cleaning closets nearly if not quite one-half, from the 

fact that the work can be and is done by day, thus giving full 

opportunity for double the working hours and larger loads. And, 

furthermore, property-owners and others interested, can see or 
determine with exactness the amount of service given by the 

night-men, and thus be enabled to audit the bills and save un- 
righteous drafts upon their purses and patience. 

The Model Garbage Carts——The movable division board in 
the cart saves the expense of duplicated carts in the collection 
of garbage—an expense the politicians feared very much. Then, 
again, it was supposed that to require families to provide a 
second garbage vessel would give rise to such an avalanche of 
indignation that no political party could stand against it; but, 
on the contrary, it was fouud that on the day fixed for the com- 
mencement of the garbage-separation system—which was fully 
made known to every family, by means of advertising and hand- 
bills circulated into every house, through the agency of the police 
—every family in the city of Baltimore—a city of over fifty 
thousand houses—had their garbage separated, and ready at the 
appointed hour for the garbage collector, save very few, and the 
neglect of these few was found, upon investigation, to be the 
result of ignorance rather than unwillingness ; and up to this 
day I am not aware of a single fine having been imposed, as 
provided in the law. And indeed the whole thing has become 
popular with the people, and thus this objection, a mere zgzzs 
Jatuus in the minds of those that scare at shadows, has vanished, 
and where these fearful ones expected this overwhelming ruin 
they found only praise and eulogiums, At first it was feared that 
the weight in the cart would be unequal ; that either the load 
would be too heavy in front, and thus crush down the horse, or 
in the rear, and thus tilt the cart backward, and hang the animal; 
but this difficulty soon also vanished when I showed the garbage 
men how to load in order to preserve the centre of gravity 
through the axletree. 

Disposal of Manure.—Night-soil possesses, next to bullock’s 
blood, the most valuable manurial properties, being well adapted 
to the growth of all kinds of crops, but especially those re- 
quiring a large amount of nitrogen or ammonia. I therefore 
ask, then, if these things be true, is it wisdom, is it true economy 
to allow these sources of wealth to flow through our drains and 
sewers into the bays and rivers, to be for ever lost, or if returned 
in any form, to be in the shape of epidemic, pestilential, and low 
forms of disease, and the expenditure of millions to dredge out 
our docks, rivers, and ship channels, saying nothing of the 
damage done to the fresh-water streams through their pollution 
by this system of drainage? Sewers and drains were originally 
designed to convey away the surface drainage, and this system 
of sending through them all refuse matters, is a serious departure 
from this original intention, which ought not to be continued. 
I know there are difficulties surrounding this whole matter of 
closet vaults ; the contamination of the atmosphere which they 
cause, especially when being cleaned by the miserable cart and 
bucket man, and the partial contamination or damage to con- 
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tiguous wells and springs. But then we must not forget that there 
are very few large communities dependent for a supply of water 
upon the resources here referred to, nor yet upon this old rotten 
borough system of cleansing by cart and bucket. Therefore, in 
view of these things, the new mode of disposing of kitchen 
sewage and human excreta by drains and sewers, renders, in my 
judgment, the last end worse than the first. Until, therefore, the 
people can be educated up to a well-regulated system of earth or 
ash closets, which ought to be as soon as possible, let us, at least 
for the present, stand by the cesspool plan of accumulation, and 
a perfected pneumatic suction system of cleansing ; and utilize, 
in compliance with the plain dictates of nature, for the benefit of 
ee and the tax payers, this large mass of refuse mate- 
rial. : 

Location and Construction of Refuse Depots.—But now the 
question comes up, how are these waste matters to be utilized ? 
The answer I will endeavour to give. And as was before stated, 
economy should always travel side by side with efficiency, there- 
fore it is recommended to all towns and cities having navigable 
rivers running through or convenient to them, and not liable to 
ice-blockade, to use these to convey away, in suitable boats, tanks, 
and hoppers, these refuse matters to proper dumping grounds, 
If these, however, do not exist, or if existing, cannot be availed 
of, then the next best agents for transportation are railroads, and 
lastly, if these are not convenient or will not afford the required 
facilities, then there remains nothing but the horse and cart, 
which is the case in Baltimore, where the garbage and excreta 
are, by this means, transported about one mile and a half into 
the country. In any effort, however, to successfully utilize 
refuse, a market for the large amount of compost must not be 
overlooked in the selecting of depots for dumping purposes. This 
whole field must be well canvassed in its agricultural and horti- 
cultural bearings and relations, and confidence well founded that 
the outlet is well secured, and the demand will be quite equal to 
the supply. To this end, and for this purpose, let the section of 
country which may be induced under favourable circumstances 
to draw a supply of fertilizers from the depots, be as large as pos- 
sible, and with the further view that these fertilizing boons from 
the towns and cities may penetrate to and enrich as far as pos- 
sible those whose toil and labour contribute to the wants and 
necessities of the urban populations. But even if circumstances 
should demand the removal by horse and cart, yet the necessity 
will still exist for locating the dumping places so near to either 
railroads or navigable streams as that collateral trucks may be 
constructed without much cost either of construction or after- 
working. The poudrette can be readily removed to the city in 
sacks or barrels, and stored in warehouses for sale, but the com- 
posts cannot be so treated—those, from their crude nature, must 
be shipped or hauled direct to the farmers and gardeners. The 
ground, in quantity, should be sufficient for all present and future 
purposes, and having a light backward declivity, it should be in- 
closed by a high board fence, and contain, besides long sheds 
for the reception of coal and other ashes, stowage-room for sifted 
ash, poudrette, old coal, old bones and rags, boots and shoes, 
and implements ; also, two rows of night-soil tanks, capable of 
holding each at least 23,000 gallons ; large drying floors ; below 
the tanks a number of compost pits ; a small house for the pro- 
tection of the superintendent by day and the watchman by night ; 
a pump to furnish water for man and beast, and, if necessary, 
feeding troughs for horses, and lastly, the required supply of 
forks, shovels, sieves, wheelbarrows, and scrapers ; two or three 
horses and carts will also be wanted to haul materials from one 
locality to another. 

Mode of Handling Refuse Matters in the Dumps.—The above 
is the faithful description of the mode of constructing and 
manner of furnishing the Baltimore dumps, and I have given 
them in detail because I advised their construction and equipment, 
and they are, therefore, whether good or bad, the embodiment 
of my own ideas in this relation, and I will now further, from the 
same cause and for the same reason, describe the manner of 
handling and treating the refuse matter after reception within 
these depots. The ashes are dumped under the sheds, and then 
separated by the process of sifting from the coal, bones, rags, 
and other matters, and. the vegetable and animal offal from 
houses, into the compost pits for after treatment. The night-soil 
is dumped or pumped from the waggon-tanks into the first or 
upper row of tanks, after passing through a grating fixed in front 
thereof to separate and detain from the ordure all stones, bricks, 
sticks, hoop-skirts, and old clothes. As the contents of privy- 
vaults contain, as a general thing, a larger amount of urinous 
than solid matter, the former rises to the surface, and when the 
upper tank is full this supernatant liquor is decanted through 
long troughs into the compost pits, containing the vegetable and 
animal offal before referred to, and a percentage of sifted coal- 
ash added to act as an absorbent and deodorant. The filling 
from the carts and the decanting is carried forward until the first 














tank is full of solid, or rather semi-solid matter. This mass or 
residuum is then allowed to pass through a flood-gate into the 
second row of tanks, where sifted coal-ash is added, which acts 
immediately,as an absorbent and deodorant. Indeed, practical 
experience and observation have fully demonstrated that 2,000 
pounds of sifted coal-ash will, in fifteen minutes, completely 
deodorize 600 gallons of manure. The amount of sifted ash now 
ordered to be added to the ordure for the making of poudrette is 
two parts of the latter to one of the former, or one of ash to two 
of night-soil, though, for the purposes of greater strength and 
concentration for transportation purposes, one part of sifted coal- 
ash may be added to three or four parts of night-soil, which 
makes a beautiful dry poudrette, and will, I doubt not, prove 
quite equal in its fertilizing qualities to the best guano, and far 
superior to many of the fertilizing agents now sold in the markets 
for from $40 to $60 the ton. The mixture thus made in the 
second row of tanks is, after deodorization, thrown upon the drying 
floor about three inches deep, which, if the weather be favourable, 
will dry in a few hours. The mass is then removed and thrown 
out upon a heap ; a process o_ heating takes place, in which the 
great and small lumps or clods that were formed upon the drying- 
floor fall or crumble into powder. The whole is then run through 
a sieve or screen, and is the fine or double-refined poudrette— 
according to the capacity of the sieve—which is sold by the 
corporation of Baltimore for from $15 to $20 the ton, and its 
popularity is, I am informed, being well established with the 
farmers and gardeners who have used it upon their lands. This 
poudrette, thus made from no other materials than the raw con- 
tents of privies and coal-ash, is a fine, dry, inodorous powder, 
which might, with great propriety, be exhibited in a parlour 
filled with ladies and gentlemen of the most refined character. 
Composed of three parts of night-manure to one of coal ash, 
it will be seen upon examination how perfectly the ammonia is 
fixed, and how thorough and complete has been the deodori- 
zation. The compost made from the kitchen offal, a portion ot 
sifted ash and the supernatant liquor from the manure tanks, is 
sold by the cart load of 40 cubic feet, or 30 bushels, at 75 
cents, but it is an exceedingly rich manure, as can well be 
understood from its miscellaneous or heterogeneous character, 
being composed of rich vegetable and animal matters. This 
manure is the most fertile of all fertilizing agents, and has, 
doubtless, a far greater money value, which will probably be 
yet realized when the authorities shall have connected the 
dumps with the railroads that pass near them, so that the far 
distant fields and gardens can be allowed, upon reasonable 
conditions, to partake of or share in this ocean of marrow or 
fatness. The old rags and bones are separated, as before stated, 
from the ashes and also from the kitchen offal and night-soil and 
sold, considerable revenue being derived therefrom ; and the old 
boots and shoes can, I understand, be reduced to powder by the 
process of burning and sold for the case hardening of iron, the 
old coal either sold for reburning or for the making of roads ; 
so it will be seen that the utilization of everything collected has 
been provided for, save the old pans and kettles, and I do not 
despair even of these. It may be, that ere long, some branch of 
business will require them for some useful purpose. 

The Utilization of Scrapings and Ashes.—\t has been stated 
that coal ashes possess no agricultural or fertilizing value what- 
ever, but such is evidently not the case, for besides the trace of 
wood-ash that they contain, which yield alkaline salts, they have 
in themselves properties; chemical and mechanical, which the 
soil requires, and I have seen in our Baltimore dumping grounds 
splendid tomatoes, pumpkins, citrons and tobacco growing from 
a bed of pure coal-ash and cinders. A sample of the Baltimore 
City poudrette was submitted to Professor Liebig for analysis, 
composed of one part of ash to one of night-soil, and it was 
declared to have a value of $15 per ton of 2,000 lbs., when 
viewed in the light of the report of the United States Commission 
of Agriculture at Washington, and as compared with the double- 
refined poudrette of the Lodi Manufacturing Company of New 
York, an article which, it is said, finds a ready sale at $25 per 
ton. If, therefore, this Baltimore poudrette of one to one has 
such a value, what will be the value of a poudrette made of from 
say four of human ordure to one of ash? The answer will pro- 
bably prove it to be quite equal to the best guanos. The analysis 
of Professor Liebig exhibits the constituents to be ammonia, 
phosphoric acid, bone phosphate of lime, alkaline salts and lime, 
all of which are important and even necessary in the growth of 
crops. 

T hese made no special reference to the utilization of the 
scrapings and sweepings of streets, because these generally find 
a ready sale. They, however, can, I doubt not, be made of 
greater value by admixture with the compost matters, as the 
supernatant liquor from the night-soil tanks is quite sufficient for 
complete saturation, even after these shall be added. ; 

I have also not referred to the plan of utilization by irrigation 
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as practised in some parts of England and Scotland, through the 
instrumentality of ditches, pipes and jets. This plan compre- 
hends the utilization in the form of liquid manure or sewer water, 
in which the kitchen offal and other matters are held in solution 
and suspension. This mode of applying refuse matters to useful 
purposes admits of the discharge of refuse matters into drains 
and sewers for collection at the mouths of the latter, but I appre- 
hend it could not be availed of to any extent in this country. I 
therefore, even if it were compatible with a well regulated 
sanitary system, dismiss it as being impracticable, at this time 
at least. 


MECHANICS TOOL-BOOK. 


VAN NOSTRAND.—HARRISON. 


in terms of unqualified praise of any work sub- 
= | mitted to him; from many causes there will 
Wa generally be found some difference of opinion 
(As (“S| between himself and the author, and his (the 
SS 2! reviewer) giving expression to that opinion—held 
rightly or wrongly as may be—but too frequently leads the 
public to the impression that critics deem it an essential part of 
their duty to check and carp at portions of the works submitted 
to them. In the case, however, in point, of Harrison’s “ Me- 
chanic’s Tool-book” which is now before us, we shall not have 
any cause to find fault; for a more thoroughly practical or 
more clearly-expressed treatise we have never seen ; indeed, his 
position as associate editor of the “ American Artizan” is in 
itself a guarantee that the purchasers of his book will get value 
for their money. We shall not probably have room to notice 
every one of the sections into which he has divided his work, 
but will-so far as may be take them in regular order. As to 
the very first, on the “Care of Tools,” we cannot too strongly 
recommend it to the attention of every workman who is starting 
in life with the intention and ‘determination of becoming a fore- 
most member of his craft. Nothing can be more sensible than 
the advice given, and nothing truer than some of the deduc- 
tions from facts; such for instance as the following :—“ If 
hammers are rusty and with faces covered with careless nicks,and 
fitted with ill-shaped and broken handles ; if scriliers are blind 
and badly ground, or perhaps the shank of an old file used for 
this instrument; if cold chisels are made very much like old 
shanks, taken at random from the scrap pile, and litter, dirt, 
tools and fragments are clustered together in a close agglome- 
ration, it will convey about the same idea to the observer that a 
beggar in tattered habiliments would in the parlour of a prince. 
Every one would feel a great desire to either eject the intruder 
from the apartment, or at once leave the place himself.” The 
simile may not be very apt here, but the deductions are, as we 
have said, thoroughly true ; indeed, our own individual expe- 
rience goes to prove that the mechanic, as this treatise says, 
ought to “ Zove his tools, and regard them with pride ;” for we 
scarcely recollect a single instance of a really good workman 
who did not possess this affection for, and pride in, the im- 
plements which enabled him to turn out his work well. In 
some instances it has gone even further, and become almost a 
monomania ; so much so, that the journeymen could scarcely 
bear to see you examining his chisels, files, &c., and seemed to 
have a fear, whilst you were looking at them, of some untoward 
effect like that which the Indians attribute to an evil eye, but 
which merely arose from a species of selfish affection for these 
children of his handicraft. There comes next, after this, a very 
sensible chapter on files and filing, in which is pointed out with 
much truth the real difficulty of getting up with the file a dead 
smooth surface; and we like much the simple and effective 
explanation of how the natural movement of the hand and 
elbow are in circular lines, the joints of the limbs being the 
centre of motion ; but in filing a flat surface, the hands must be 
trained to move in right lines. We do not, however, altogether 
agree with our author as to what he says with reference to 
finishing the bright work of tools by polishing instead of draw- 
filing ; for although the latter is certainly preferable, we cannot 
regard polishing as merely “a cheap method of finishing up 
tools and machinery, and in general think it is only the cheaper 
class of machine work that is thus finished, and a piece of 
mechanism which is glistening from the application of polish- 
ing-wheels is open to suspicion as work of inferior merit ;” for 
we have seen excellent, sound, and thoroughly good work, in 
fact, which carried with it no suspicion of being inferior, finished 
by polishing-wheels. 





; yf T is seldom that it falls to a reviewer’s lot to speak 












In the chapter on “ Vise Fixtures and Attachments,” we con- 
fess that our attention is, first of all, fixed on the spelling of the 
word “vise.” There may certainly be some advantage in thus 
orthographically distinguishing the iron grip of this tool from 
that of any of the men which hold poor humanity in their claws ; 
at the same time we think, in this and many other instances, 
which we shall point out as we go along, that “le jeu ne vaut pas 
la chandelle ;” we do not for a moment imagine that English, 
either as regards spelling, pronunciation, or even the meaning of 
words, can be looked upon as a fixed or settled language—it is, 
on the contrary, daily and hourly changing ; but these little 
attempts to introduce peculiarities are, we think, rather con- 
temptible, although no little in fashion with our American 
cousins. The worst is that they are not always consistent, and 
at p. 15 of this very work we find “centre” spelt as we write it 
now, and also “center” ; and again, at p. 32, in the very chapter 
we are noticing, we find the word “vices,” whilst a few lines 
lower down the author returns to “vise.” This isabsurd. There 
does not seem to be anything particularly novel in any of the 
jaw-forms, false and others, given in this portion of the treatise for 
vices ; indeed, they seem to us sufficiently well known, but at the 
same time their description and illustration tend to rendering 
the work complete. 

There are a few words here on cold chisels—some very excel- 
lent directions as to the angle to which the cutting edge is to be 
ground, and the elevations at which the chisels are to be held 
when in use. With reference to the use of these tools, especially 
as applied to trimming castings, we have this to say, that a 
really good chipper and trimmer seems, so far as our experience 
goes, to be, like the poets; in a manner born rather than made 
—for the difference in time occupied by some men, in getting 
through heavy work especially, is most marked ; and we fancy 
that many of our friends who are connected with foundries, &c., 
will bear us out in the statement that at each of them there is 
one workman who is ¢he chipper par excellence. Whether it is 
a peculiar way of holding the tool, or a certain turn of the wrist 
just as the blow is struck, which gives this superiority, we know 
not; but at one of the iron-works at which we engaged in our 
earlier years, there was a one-eyed little man who could fairly 
and honestly get through two inches of cast-iron for every one 
any other person on the premises could chip. It should be 
understood here that we are not speaking merely of dressing 
castings—cleaning, &c.—but of dead, solid work, in cutting 
off, perhaps, portions of the necks of rolls, to enable a roll-cast 
for one train to be used in another, and where it was simply a 
question of muscle or skill against metal. 

On the chapter relating to gauges, callipers, dividers, etc., we 
have little to say, as there seems to be nothing new about the 
directions and instructions given, sensible and to the point 
though they be. 

“ Standard Gauges for Screws” is the heading of the next por- 
tion of the treatise; and here we must fully agree with the author 


| in his expressions of regret that there is really no standard gauge 





for screws. True it is that Sir Joseph Whitworth’s caps ‘and 
dies have obtained an almost world-wide celebrity for their ex- 
cellence, and that with them there is a standard which can be 
relied upon; but where amongst other makers, whose name is 


| legion, is there any attempt at uniformity? Oras Mr. Harrison 


says, “‘ when we speak of the number of threads or the size of 
the bolt, no one can tell exactly from the number of threads 
given what the size of the bolt is, or from the size given of the 
bolt, what the number of the threads is, or should be, upon it.” 
We are painfully aware of the truth of this, and wish we could 
hope that the remedy proposed by our author that “all increase 
in size by tenths of the inch,” and “ all threads when finished be 
exactly of decimal measurements” could be carried out. We 
also fully agree with him that there should be a standard gauge 
of thread to each size of bolt, and do not know that the propor- 
tions he gives, viz. : for three-tenth bolts eighteen threads to the 
inch ; four-tenths, sixteen ; five-tenths, or half inch, fourteen ; 
six and seven-tenths, twelve ; eight and nine-tenths, ten; one 
inch, eight ; inch and a half, six; and a two inch bolt, four to 
the inch ; could be much improved upon—at the same time we 
are met here with the difficulty of introducing any process of 
measurement by tenths into general workshop practice, and 
much as it is desirable that the decimal system should be fully 
introduced in every way, we confess that we rather despair of 
seeing it become universal, at all events in our time. Passing by 
the next chapter on the angle of 60°, as that of the angle of inch 
tools used to operate on iron and steel, we come to the one on 
“ Lathe turning tools.” Amongst the best of these we select that 
described at page 62, which consists of a bar of iron and steel 
gibs to the tool post and drilled longitudinally to receive the 
stem of the clamp which holds the tempered cutting rod. A 
shoulder is made upon this clamp which is received in a corres- 
ponding recess in the bar; this serves to keep the clamp and 


























Wee ty 


# Av 
EY, 


EN Ws ONS 
| Dan vs 
a Tua 


dd i 
\ 


, 4 
wall [pen es 
- yy ° 


1G) 


Y 


/ 


y bw fy 


y 


Yfyyfy 
Y if 


A A ART EE OT a AON, SiS I SR El a we 


ee EIB, 








GEMS OF INDUSTRIAL ART. BED IN THE STYLE OF LOUIS XVI. 
By M. HENRI FOURDINOIS, 






























































































































































































































330 





THE PRACTICAL MAGAZINE. 














tool steady. A nut screwed upon the end of the stem serves to 
tighten up the clamp to the steel-cutting point, and consequently 
to the bearing surface of the bar or stock; it will receive 
several sizes and shapes of steel rods if necessary, and hold them 
very secure, and has the additional advantage that the point can 
be removed for grinding or other purposes without removing the 
stock from the tool post of the lathe. 

We have next an excellent chapter on the care of that most 
valuable of all tools to the mechanic, viz. the “ Lathe,” and we 
strongly commend that portion of it which treats of the fixing of 
chucks to the attention both of masters and men, and with refe- 
rence to the application of lathe appliances we strongly agree 
with the author in advising that there should always be at least 
three different sized full plates supplied with this tool, for, as he 
says, a small driver makes an ill fit in a large plate, and a large 
driver certainly cannot fit a small plate. The portion of the 
treatise coming next, that on “ Lathe Chucks,” is extremely good 
and comprehensive ; but there is scarcely any portion of it which 
strikes us as throwing new light on a subject about which every 
lathe man has his own ideas and fancies. 

We are pleased too with the chapters on “ Drills,” especially 
that on “ Twist Drills,” which have of late years come greatly into 
use, and the advice given, that it is more dangerous to make these 
with too much than with too little twist, is certainly correct ; 
for in the former case there is the constant danger of the 
breaking of the thin cutting lip, and the difficulty hence of 
keeping them in order. On the other hand, if too little twist be 
given, the drill will be but little more effective than the flat drill, 
whose form it will then approach. We believe that twist drills 
are now specialities with certain manufacturers, and when they 
can be obtained from such firms, it would be bad economy for 
any mechanic, we think, to give the time and trouble necessary 
for forging and turning these delicate tools, not to speak of the 
risk of failure. 

We do not see that the instructions as regards boring bars, 
&c., call for much comment ; these are in themselves so simple 
and so universally known that we need not devote space to 
their consideration ; and the same may apply to what is said 
by our author on reamers. 

The remarks on wire straightening, wire cutting, coiling wire, 
&c., seem much to the points in question; but we scarcely 
think the two first are of sufficient importance, or present 
sufficient difficulties to the practised workmen to entitle them 
to the space they occupy. 

There is a very sensible chapter on that much vexed question, 
the tempering of steel, and our author is fain to confess, as wise 
and clever men have done before him, that “ it does require some 
experience and judgment to temper steel.” Indeed, in the whole 
of his book there is no remark with which we so fully agree as 
with this. Our own experience—and it is not confined to 
Europe, but extends to the iron and steel workers of the far 
East—goes to show that in this manipulation scarcely any 
two workmen act alike, and that it is a process in Which, from 
the constantly varying character of the material operated upon, 
and also the circumstances under which the operations are 
carried on, the judgment of the workman must always form his 
chief guide. We do not deny that certain baths will produce, 
more or less, certain effects; but the rate and ratio in which 
they will do this, is that of which the workman has to judge, 
and his judgment is not always an easy one to form. We note 
that the use of salt in water as a tempering agent, recently 
noticed in this journal, is also referred to by Mr. Harrison. 

There are some excellent remarks on bolt-nuts, and the form 
of them, and bolt-heads, together with a table giving the pro- 
portions for hexagonal bolt-heads and nuts to correspond to the 
tensile strength of the bolt ; and then with some few notes on 
mother-of-pearl and pearl inlaying, the book is brought to a 
conclusion. 

We have not, unfortunately, been quite able to follow as 
closely as we could have wished our original design, of taking 
the contents of this treatise seriatim and categorically ; but we 
have, we are sure, written enough to convince our readers 
how thoroughly sensible and practical a work it is, and in 
heartily recommending it to our mechanics, we feel sure we are 
recommending to them a book from which they will derive 
much information and many hints which will improve the 
character of their work, and enable them to get through with it 
greater ease. Both Mr. Harrison, the author, and Mr. van 
Nostrand are to be congratulated on the result of their labours. 








ARTIZANS’ REPORT UPON THE VIENNA 
EXHIBITION.! 


(Continued from p. 315.) 


MACHINE TOOLS. 


FTER a very careful inspection of the class of 
machinery on which I had to report, I found 
nothing of foreign manufacture particularly new 
in design nor in finish, of both of which there was 
: yy every degree. Although I went with a full deter- 
ZTIFSSBI mination to be honest and impartial, I was forced 
to the conclusion that, for both, England was before all other 
countries exhibiting, and that all foreign tools were copies from 
English, some poor and others good. I did not hastily come 
to the above conclusion, for I took very favourably to various 
tools exhibited by Joh. Zimmerman, in Chemnitz, as being very 
well constructed and altogether a very good collection ; but I 
learned afterwards that he had had English workmen making 
them. So that if this be true, though they are nearly equal to 
English tools, it is not to the discredit of English makers. His 
prices were nearly equal to those of some makers in England. 

Another exhibitor, a Mr. Ducommun, had for show a good 
lot of small lathes, &c., very well got up, but I could not ascer- 
tain whether he had any English workmen or not. He was very 
willing to show the machines, and he seemed very proud to tell 
me that his prices were equal to Sir J. Whitworth’s. Looking 
at facts like these, from whichever point we will, they point to- 
wards the fact that foreign makers in this branch of trade are 
competing with us. 

As far as my observation and experience have gone, I have 
found that any average English workman—I speak now only for 
this branch of trade, although I doubt not it would apply to 
others—can do more work in a given time than an average 
foreign workman. But, as I have said, it will be well for us not 
to lose sight of the fact that they are certainly following us. 

Commencing at the south-east end of the Machine Hall, 
there is in the Russian depart:nent a very good small slide lathe, 
six-inch centres, from St. Petersburg, very fair both in workman- 
ship and design ; the only part that can be found fault with is 
the change-wheels: they are too slender, and the pitch too fine; 
they are cut-teeth, and appear to be well in gear, but too weak 
for the size of the lathe and to bear much work. But for the 
wheels I should consider it altogether a very good copy of an 
English lathe, such as is generally made for gentlemen ama- 
teurs. A good supply of chucks and face-plates, as bell-chuck, 
drill-chucks, &c., and a very good four-jaw chuck, well put 
together, with jaws case-hardened, and case-hardened spindle 
in driving head-stock, with conical necks, which were also case- 
hardened. 

For Germany, Joh. Zimmerman, in Chemnitz, makes a good 
exhibition of tools, well finished in their various parts. Steam- 
hammer very good and neat. Large punching and shearing 
machine, to punch at one end and shear at the other, with, near 
the middle of the machine, a pair of shears for cutting angle 
iron, heavy body casting, well-proportioned and good gearing, 
only ordinary disengaging motion, 

Good large-size planing machine, with a sort of press to hold 
the work, to take in about to ft. long, but which did not appear 
suitable for anything of bulk; it had in it a long cast-iron s¢rzf, 
which might be done better in an ordinary planing machine. It 
might do for edging plates which would not go in an ordinary 
machine. 

The steel-cutting tools were made of round steel ground off 
at an angle, and which are in most shops taking the place of 
the forged tools, which have to be bent up. 

A very good wheel-cutting lathe for large sized wheels, bevel 
or others, was exhibited. A second small bed worked about 
beside the lathe in which the wheel is placed, to any angle, to 
suit bevel wheels ; this extra bed carries a rest with the planing 
tool, and is worked longitudinally by a screw in the bed, and 
driven with pulleys at the end with reversing motion, each tooth 
being moved round as required. 

The Ducommun Works, Elsass, had a good exhibit of small 
slide lathes, and a few other tools. Ducommun is the maker whose 
prices are equal to Whitworth’s, and he has imitated Whitworth 
as nearly as he could in make, and also in case hardening the 
various parts of wrought-iron work, such as screws, nuts, screw- 
keys, &c., with the tool marks left in. Lathe spindles are also 
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case hardened. Almost all the flat surfaces, and some large | 


surfaces, which we do in the shaping or planing machine, were 
done with a revolving cutter, while the work is moved about 


under it, as it may be held in a rest. The cutter leaves circular | 


marks about 3 in. in diameter. They are scarcely so deep as 
the ordinary shaping machine tool marks ; but I think the work 
is not likely to be so true, in consequence of there being more 
rubbing surface, and any inequalities in the work would 
soon find out the back lash, as it is called, or play in the spindle, 
and would give way at these places. 

Bede and Co., Verviers, Belgium, exhibit a multiple drilling 
machine, for four drills, not very good workmanship : price, 
5,000 fr., about £200. Boring lathe, moderately good : 7,000 
fr., about £280. Ordinary hand lathe, about 7 in. centre, short 
bed, about equal to the above for workmanship: 1,800 fr., 
about £72. 

Dandoy, Maillard, Lucy and Co., Nord Maubeuge, France, 
have some small machinery of various kinds, but only very poor 
in finish, and nothing new about them. 

Passing over the British into the American Department, 
there are a few very good small lathes and small planing 
machines of good finish, but nothing large in the tool line. 

I cannot pass over, however, a case of workmen’s tools 
without a word or two. They are very good indeed; I may say, 
I think, the best case in the Machine Hall ; they are well got 
up, and are warranted true, and are all hard-straight edges, of 
various lengths, squares of different sizes, callipers, slide, and 
other gauges, and there is an excellent case of twisted drills for 
various kinds of work, and of all sizes. 

B. and S. Massey, Openshaw, show good small steam 
hammers, from about 4 cwt. to 3 or 4 cwt. For general smith- 
work, these are very useful sizes. Thwaites and Carbutt, Brad- 
ford, have steam hammers and tilt hammers of ordinary make 
and workmanship. The Kirkstall Forge Company, Leeds, show 
some large self-acting steam hammers, and D. Davis, Newport, 
exhibits patent self-acting steam strikers, to replace ordinary 
hand-striking. They seem very handy and useful tools for light 
smith-work. D. New and Co., Nottingham, exhibit a planing 
machine ; amongst a large stock of goods, a radial-arm drilling 
machine, shaping-machine, and wheel lathe, but only of very 
ordinary make and workmanship. H. Hind and Son, Notting- 
ham, have almost a similar stock, of about the same degree of 
finish on them, with a few good parallel vices and chucks. 
Without going into the description of each machine exhibited by 
Sharp, Stewart, and Co., Manchester, I may say, without doubt, 
they are the best tools of their kind in the Exhibition, There 
is something solid about their build, and they look as though 
they would work without straining. A slot drilling machine and 
planing machine displays very good workmanship ; but I need 
say nothing about that, for they would not be allowed to leave 
the works unless they were well finished. Very good double- 
head shaping machine, on the tables of which lies a locomotive 
connecting rod, to show the adaptability of the machine to 
work at both ends of the rod at the same time. The rod is 
finished at both ends in the hollows beautifully. Of course the 
ability of a good workman must count for something, but still 
there is credit due to the machine. 

Lastly comes De Bergue, Manchester, with very well finished 
tools, the best exhibited for the purposes for which they are in- 
tended. The punching and shearing machines work so very 
steadily and with such ease that they cannot be surpassed, I 
think, by any of the foreign makers. The principle is very good, 
too, of throwing the weight of the head alternately on each side, 
so that it helps to do the work, through the head being fixed on 
a rocking shaft. The construction is very simple, and there are 
not many parts that can get out of repair. A large punching 
and shearing machine for shearing angle iron works very well, 
and makes as clean a cut as any machine I have ever come 
across, Their rivet-making machine is so well known that I 
may pass it over ; but there is a small machine working next to 
it which ought to be mentioned ; it is for finishing off the rivet 
head. In making rivets, though the bar iron is cut into certain 
lengths, it is not always equal in diameter ; it therefore happens 
that there is more iron in the die then is required for the rivet ; 
this surplus is forced out as a rim round the head. This ma- 
chine cuts off this rim as follows. There is a horizontal rocking 
shaft, which has in it a die which can be changed at pleasure ; 
as this shaft is rocked out by a cam, the workman throws in a 
bolt ; it rocks back and a ram comes down ; the plunger is cup- 
shaped, and has behind it a spring, which allows it so much time 
to get the bolt in the centre of the die, as it has so much play, 
before the solid plunger is down to force the rivet through the 
die, which just cuts off the rim and leaves a clean round head. 
They also exhibit a small tool, which is very simple, to do away 
with the crowbar or lever, in raising the rails on the permanent 
way ; it is called aleveller. To a platethat rests on the ground 











is hinged a short lever, which is raised or lowered by a screw 
sufficiently long for the purpose ; the top of the screw is square, 
so that the handle with which it is worked may be taken off, to 
allow a train to pass over. They are cheap and simple, and a 
less number of men are required to do the repairs. 


LOCOMOTIVE ENGINES, 


There are forty-seven locomotives exhibited at Vienna. Of 
these, Germany exhibits eighteen ; Austria, fourteen; Belgium, 
five ; France, three ; England, Russia, and Italy, two each; and 
Hungary one. It seems a pity that in such a large collection of 
locomotives, America should be altogether unrepresented, and 
England and France so poorly. One of the French engines and 
both the English are only contractors’ locomotives, so that Eng- 
land is hardly better represented than America. The reason 
Germany is so well represented is due in a great measure to its 
proximity to the Exhibition. As regards the construction of the 
engines, most of them differ from English practice, so far as 
regards detail, but not as regards their general construction ; 
for instance, they have all either inside or outside cylinders, 
tubular boilers, and the inevitable blast pipe, though in the con- 
struction of one engine the cylinders have been placed on the sides 
of thefoot-plate next tothe fire-box. Most of the valve gears and all 
of the cylinders, with the exception of one pair, are placed out- 
side the framing, which, of course, makes them appear more 
complicated than they really are. The motion work of one of 
the engines exhibited projects about 2 ft. 6 in. beyond the rails 
at both sides of the engine. The reasons assigned for adopting 
this plan are that the motion work is more easily got at, and 
secondly, no crank axle is required ; and if the cylinders are 
securely fixed to the framing, and at the same time placed hori- 
zontally, or nearly so, the engine will run with great steadiness, 
provided the wheels are properly balanced. Some of the engines 
are very large and heavy, and have as short a wheel base as it 
is possible to let them have (in order to facilitate their going 
round curves), which, of course, makes it worse for the perma- 
nent way. A great many of them have very large fire-boxes, 
partly on account of the inferior evaporative power of the fuel 
used, and partly on account of the increased power of engine 
required. These engines have been designed according to the 
work they have to do. In designing an engine, the main points 
to be considered are as follows :—What load will it be required 
to draw besides the weight of itself and tender? at what speed? 
What is the maximum rise of the inclines? and what is the 
minimum radius of the curves of line over which it will have to 
draw the load? and lastly, what is the evaporative power of the 
fuel intended to be used? No doubt all these points will have 
had due weight in the designing of the locomotives exhibited, 
which will account for the large dimensions of some of them. 
For instance, on the Austrian railways, most of the coal used is 
of an inferior quality, and part of the country through which 
they pass is very mountainous, such as the Semmering Pass : and 
then again they take trains of forty and fifty carriages and 
waggons, and most of the third and fourth-class passengers are 
conveyed by the goods trains, which on an average run slower 
than our goods trains. As to the workmanship, all the German 
engines, with the exception of three, as well as three of the 
Belgian and one of the French, are quite equal to the very best 
engines we turn out, which at once shows us that we have met 
our match as far as regards the practical part of the business is 
concerned ; and we all know that the Belgian, German, and 
French workmen understand as a rule more about the theoretical 
part of their business than the majority of the English workmen 
do; but then they have greater facilities for obtaining it ; for 
instance, the Société Anonyme de Marcinelle et Couillet, Bel- 
gium, which employs about 6,500 workmen, as well as M. Schnei- 
der, of Creusot, France, who employs upwards of 10,000 men, 
not only look after the comfort of their workmen and their fami- 
lies by providing them with comfortable and well-ventilated 
houses to live in, but they also provide a number of schools of 
different grades, from the lowest to the highest, without any re- 
strictions as to either age or sex, and no fees to pay. In the ad- 
vanced schools, instruction is given in all science subjects con- 
nected with mechanical engineering, so that if the men or youths 
have anything in them, it will be their own fault if they do not 
profit by the privileges that are granted to them. I think if 
English workmen were brought up under such favourable cir- 
cumstances, they would be able to say of the theoretical part of 
their business what they can say of the practical part, that they 
may have their equals but not their superiors. Of course, in 
England we have our Colleges and Mechanics’ Institutes, where 
instruction may be obtained on reasonable terms ; but there is 
not enough stimulus to encourage working men above a certain 
age to attend such places. There is no doubt that Sir Joseph 
Whitworth’s scholarships have done a great deal to further tech- 
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nical education in this country; but as the stipulated age is 
rather low, all above that age have no inducement held out to 
them ; and I think if Government offered similar advantages, 
only more in proportion to what is required in this large centre 
of engineering industry, and to doxé fide working men only, it 
would raise the standard of technical education in England, and 
put us more on an equality with our continental neighbours. 


Russia. 


This Exhibition is, I believe, the first at which Russia has put 
in an appearance, so far as locomotives are concerned. In one 
of these (the “ Kaloma ”) the workmanship is first-class, and the 
wheels are the best inthe Exhibition. If made by Russian work- 
men, they do them credit indeed. Both engines are a credit to 
Russian industry. Each engine has peculiarities of its own, 
rendered necessary by the conditions under which it works ; 
such as double dampers, the second one being at the rear to keep 
out the snow, and water cocks on the sides of the tender to en- 
able the driver to see what his water supply is on long journeys. 


Hungary 


Exhibits a goods engine constructed by Herr Zimmerman, of 
Pesth. Its outsidecranks are made on a planinvented by Mr. Hall, 
an Englishman, the patent right of which has been sold by him to 
Herr G. Sigl, of Vienna, who is a large contributor of locomo- 
tives to this Exhibition, and who employs about 1,500 men at his 
works in Vienna. His cranks (which are almost elliptical in the 
body part,and about 2 in. thick) have very long bosses, which form 
the bearing surfaces for the axle boxes, which, of course, will be 
very large. The advantage gained by adopting this crank is 
that the motion work can be placed near the framing, which, on 
one of the engines exhibited, projects about 2 ft, 6 in. from the 
rails at each side, as I have said. 


Austria 


Exhibits the only inside cylinder engine in the Exhibition. It 
has been constructed at the works of the State Railway, of which 
Mr. J. Haswell is director. In 1852, the Austrian Government 
offered several prizes for engines, each one of which was to draw, 
besides its own weight and that of its tender, a gross load of 110 
tons, at a speed of ten miles an hour, up the thirteen miles on the 
north side of the Semmering ; the greatest rise on this part of 
the line being one in forty for a distance of 24 miles, and the 
average one in forty-seven, the least radius of the curves on 
this part of the line being 9} chains. Herr J. Maffei, of 
Hirschau, near Munich, won the first prize. In his engine he 
secured great adhesion to the rails by coupling the tender wheels 
by means of an endless chain, but it had soon to be abandoned ; 
then Herr Engerth, engineer to the State Railway, to overcome 
the difficulty, constructed an engine on the following principle, 
though slightly modified. There are a great many of these 
engines at present running on the State Railway of Austria, and 
the following will give an idea of the principle of their construc- 
tion :—The side frames of the tender are extended past the front 
of the fire-box, and are made to support part of its weight. A 
strong wrought-iron transverse stay is bolted to leading end of 
tender framing in front of fire-box. The centre of this stay is 
the point where the engine exerts its draught upon the tender, 
which can, therefore, move radially round this point to suit the 
curves of the line. The leading end of the engine is carried on 
two pairs of wheels, and the tender has three pairs of wheels ; 
the leading pair are under centre of fire-box. Each cylinder has 
two round guide bars placed above the centre line of cylinder ; 
and though they may not look as well as the ordinary rectangu- 
lar bars, their prime cost is less ; besides, when they are worn 
they canbe easily skimmed up in a lathe, and their blocks bushed ; 
and further, they will not require re-setting, as is the case with 
the ordinary class of guide bars. The steam-pipe is led down 
at right hand side of dome instead of through the smoke-box, 
which leaves more room in the latter place to get at the tubes 
when they require caulking. 

There is a good engine, constructed by Herr Sigl, at Vienna, 
which has superseded the Engerth engine on the Semmering 
incline. Its trailing springs are placed wider apart than the 
others, and are connected by a transverse compensating lever, 
the springs resting on its extreme ends, and the pillars from the 
axle boxes resting inside next to the springs ; this is to clear the 
fire-box. The dome is placed on leading end of boiler, and the 
regulator-spindle stuffing box is placed on the right-hand side of 
dome casing ; a long lever, which is curved in order to clear the 
boiler, is fitted on to the end of regulator spindle, and is coupled 
by a short rod to a long rod, which works through brackets 
(similar to handrail brackets), and extends to footplate, where a 
longitudinal thrust will work the regulator valve. This plan of 
working the regulator valve has been adopted by several exhibi- 








tors, some coupling the longitudinal rod to a curved lever, the 
fulcrum of which is on top of fire-box ; and in one instance it is 
coupled to a bell-crank lever, with the fulcrum above the foot- 
plate, the thrust being vertical; in this position the driver will 
be able to work the regulator with great facility ; and, lastly, in 
one or two engines it is coupled to a vertical lever, which works 
on the same fulcrum as the reversing lever. This engine is very 
heavy, being about fifty tons in working order. 

The “Austria” is a goods engine. It is the only engine in 
the Exhibition that carries its water in a saddle-back tank on the 
top of the boiler, with the exception of one of the small English 
engines. This engineis carried entirely on volute springs, three 
to each wheel. The chimney is cast-iron all through, as is the 
covering for the dome. The latter will be heavy, compared with 
the ordinary light sheet brass or copper ones. It is the only 
engine exhibited that has its coupling rod end bushed; the 
bushes, instead of being keyed in as usual, have ears cast on their 
outside faces, and are secured by means of studs and nuts. The 
valve gear of this engine is of the stationary link type, placed 
inside, and reversed with screw gear. In this gear, the expan- 
sion link is suspended from its centre by two links, the other 
ends of which vibrate on a fixed centre. The eccentric rod ends 
couple to the ends of the expansion link, as in the ordinary 
shifting link motion. When the two centres of the two end 
holes of expansion link are vertical, the centre of the curve will 
be at the centre of that hole in valve link which couples to valve 
spindle socket. When it is required to reverse or shorten the 
transverse of the valves, the trailing ends of valve links, to which 
are coupled the expansion link blocks, are either raised or 
lowered as the case may be, and not the expansion links, which 
are only allowed to move in a longitudinal direction ; that is, if 
we disregard the vertical motion given to them by the suspension 
links from which they are suspended ; because, as long as these 
links vibrate on fixed centres, they are obliged to describe curves, 
and, of course, raise and lower the expansion links, and the 
shorter the suspension links, the greater the vertical motion. 
With this valve gear the lead of the valve will be constant at all 
degrees of expansive working. 


Germany. 


The “ Tauern ” is a goods engine constructed by the Sachsische 
Maschinenfabrik in Chemnitz (formerly Richard Hartmann). 
The forked joints which couple the trailing ends of coupling rods 
to the driving ends are very long, being about 11 in. from centre 
of end holes to the root, and have besides the ordinary coupling 
pins each an additional pin, the holes for these pins being bored 
about 4 in. from root, the hole in the straight part of joint being 
made elliptical, the major axis of which is vertical in order to 
allow the requisite vertical play. The object in having such a 
long fork and two pins instead of one is to keep all the coupling 
rods in one straight line when the engine is going round a curve, 
its trailing axle being allowed lateral play, and the crank pins of 
this axle being made wider than the brasses in order to allow 
the arrangement just explained to accomplish the object for 
which it is designed. This plan is adopted on nearly all the 
eight coupled engines running on the Austrian railways. 

A goods engine, constructed by F. Wohlert, Berlin, for the 
Upper Silesian Railway. The water is carried in wing tanks, 
in the sides of which three pieces of glass are placed about 12 
in. long by 2 in. wide, in order to tell the height of the water. 
The smoke-box door is kept shut by means of four sliding bolts 
placed at right angles to each other, each of which have two 
brackets to guide them; one handle placed in the centre will 
move all four at once. The buffer beams consist of two long T- 
irons, which are riveted to a 3in. plate ; they are fastened to the 
end of the framing by means of angle irons, and are further 
strengthened by means of Pusset stays, which are rendered 
necessary because the centres of the buffer shells, which are 
wrought-iron and about 12 in. long, extend about y in. wide off 
the edge of the framing. The trailing draw-bar is rather novel, 
it is T-shaped at the inner end, which extends through buffer 
plate about 2 ft. ; there are two holes in this cross-piece about 
10 in. from centre to centre ; there are also two other holes in 
the foot-plating about 12 in. from centre to centre, two links 
about 2 ft. long coupling the draw-bar to these holes in foot- 
plating, which are the points where the draw-bar transmits the 
pressure derived from the load of its train ; the two latter holes 
are about 6 in. in front of buffer beam, the bearing surfaces of 
which are increased by having thick plates riveted to them, as 
is the usual plan with all draw-plates. The holes in the foot- 
plating are wider apart from centre to centre than the holes in 
the cross-piece of draw-bar, which therefore ensures a stable 
base for draw-bar ; the effect of this arrangement will be just 
the same as if the draw-bar were made several times longer 
and were coupled correspondingly nearer leading end. This 
plan is a very good one, and well worth copying. 
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A passenger engine, constructed by A. Borsig, Berlin, for 
the Berlin, Potsdam, and Magdeburg Railway. It bears the 
number 3031, which represents the number constructed by A. 
Borsig when he finished this. The balance weights are forged 
solid with the wheels, and resemble a lune. The coupling rod 
brasses are tightened up by means of wedges and screws. Both 
the connecting and coupling rods are recessed, the cross section 
of which is a segment of a circle. The workmanship is really 
first-class ; it is one of the best finished engines in the Exhi- 
bition. 

In the “ Bismarck,” all the wheels have a fancy brass plate, 
about 7 in. diameter, screwed on their centres with 4 small cup- 
headed screws. Brass liners are placed between the axle-boxes 
and horn blocks. The piston-rod glands are wrought-iron, and 
are bushed with brass, which is a good plan. The cylinders 
are clothed with sheet brass, the cylinder covers having a 
fancy beaded brass plate placed on their outside. The injec- 
tors couple right to feed pipes under footplate. The clack 
boxes look well. The fitting-up of this engine is first-class. 

The “ Linden” is a goods engine, constructed by the same 
firm as the “ Bismarck.” One inverted spring at each side of the 
engine, placed longitudinally, serves for both driving and trailing 
axles, the spring pillars being attached to the ends, and the 
springs to the centre of compensating beams. The balance 
weight for valve gear is about 2 ft. 2 in. long, by about 7 in. 
diameter, and is placed between two of the weigh-bar shaft 
arms, being secured by two large set screws, which screw into 
it from the outside of the arms. When there is room, this plan 
of fixing it is very handy. The gauge-glass cock handles are 
coupled, and the socket end of a horizontal rod about 18 in. 
long, which works in brackets, placed on the fire-box casing 
plate, fits on to the end of the bottom gauge cock plug, so that 
in case the gauge-glass gets broken, both gauge cocks can be 
shut at once at a distance of 18 in. from bottom cock, which is 
the length of the socket rod which is fitted on bottom plug. 
The jet cock is placed on the top of the leading end of boiler, 
and is opened and shut from footplate by means of the right- 
hand side hand-rail, which also is in communication with a 
small cock which is screwed into the flange of pipe which is 
attached to clack box. This cock is to show whether the in- 
jectors and pipes are all right. A rod which passes down the 
centre of left-hand side handrail is connected to a bell crank, 
which is placed on side of smoke-box, and works the cylinder cock 
motion. This handrail is also connected to a similar cock, 
which is attached to clack box at the right-hand side. It is a 
common practice with continental builders to make the hand- 
rail serve for something else besides its own especial purpose. 
The workmanship of this engine is first-class. 

A goods engine, constructed by J. A. Maffei, Hirschau, near 
Munich, for the Bavarian State Railway, is the 900th locomotive 
he has turned out, and is of the great width of 1oft. Its 
cylinders are slightly inclined, and are fixed to the framing at 
each corner by two 14 in. bolts. The guide bars extend beyond 
the transverse stays to which they are bolted, which is a good 
plan, because it will give more support to them than if they had 
been fixed as usual at their extreme ends. The workmanship of 
this engine is first-class. 

The “Dnieper” is a passenger engine constructed by Herr 
Emil Kessler, Esslingen, Wiirtemberg, for the Carl-Ludwigs 
Bahn. The slide valves are Haswell’s patent; their traverse 
can be shortened without wire-drawing the steam so much as in 
the ordinary valve. Both connecting and coupling rods are 
made of steel, and the cross section of the coupling rods next to 
their eyes is about 24 in. by 13in. Their cotters are secured as 
follows : a piece of iron in which a slot is made is fitted into 
that part of the rod end-eye through which the cotter hole is 
cut ; when the cotter is put into its place a stud is screwed into 
it near its centre; the piece of iron is then put in (the stud 
passing through the slot), and by means of a nut it is screwed 
to the side of cotter, which is then prevented from working out. 
This plan is largely adopted on the continent. The boiler is 
fed by two of Schau’s patent injectors; they are made by 
Schaffer and Biidenberg, and will supply 200 lbs. of water in a 
minute, 


Belgium. 


A passenger engine is exhibited by the Société Anonyme de 
Marcinelle et Couillet for the Grand Central Railway of Belgium, 
the same firm having already turned out nineteen similar engines 
for the same railway, besides seven more which are in the 
course of construction at their works at Couillet. These engines 
take daily, trains composed of twenty-one vehicles, at a speed of 
374 miles per hour, over a road which has an incline of 1 in 
200, and a train of nine vehicles at a speed of about 25 miles 
per hour, up an incline of 1 in 55; the mean consumption of 
fuel per mile having been 343 lbs. of the semi-bituminous coal 





obtained from the basin of Charleroi, which the makers say is 
a remarkable result when the road over which they have to run 
is taken into consideration. The cylinders are placed between 
the leading and central axles, and the guide bars are very long 
on account of the trailing wheels being made the drivers; but in 
order to secure rigidity two 3 plates are riveted to their sides, 
and when once set they have no occasion to be taken down to 
be straightened up, as they are provided with steel plates about 
3 in. thick, which are fixed to the inside of the guide bars by 
means of set screws. The valve gear is very complicated, the 
valves having expansion slides, and there are, therefore, two 
valve spindles to each cylinder. The gear that works the main 
slide is of the Walschaert type, and is always placed in full 
gear, being only used to reverse by the cut-off being regulated 
by the expansion gear. The latter gear is known as Guinotté’s 
gear. When the auxiliary gear is set for any degree of expansive 
working, it is immaterial whether the main gear is placed either 
in fore or back gear, the cut-off will remain the same. The main 
gear is reversed by a lever, and can only be put in three posi- 
tions, viz., fore, mid, and back gear, the expansion gear being 
regulated by a screw. There is no doubt that the object for 
adopting this gear is to reduce the consumption of fuel; but, 
then, to use an old phrase, it is robbing Peter to pay Paul, and 
it is a question whether Peter won’t require more to keep him in 
working order, besides his increased prime cost, than it would 
take to meet Paul’s original wants, I myself consider it no 
saving so long as the working parts of such an important piece 
of mechanism, which is subjected to such wear and tear as it is 
in the locomotive, are so greatly increased as in this valve gear ; 
there is about as much work again as there is in ordinary gear. 
As for the workmanship, it is first-class. 

The “Faurante” is a goods engine, constructed by the 
Société John Cockerill, Seraing, for the Upper Italian Railway 
Company. I may mention, by the way, that these works, where 
about 9,000 men are employed, were founded by a Lancashire 
man, viz., the late John Cockerill, whose name they still retain ; 
he was a native of Haslingden. In this engine the injectors are 
placed horizontally under the footplate. This position may ‘be 
said to be the rule on the continent, whereas in England they 
are generally placed vertically above the footplate. This engine 
is made more for work than show. 

A six-wheeled coupled passenger engine has been designed 
and constructed by Charles L, Carels, Ghent. In the construc- 
tion of this engine the cylinders are placed horizontally on the 
footplate at the sides of fire-box between the trailing and central 
axles, their centre line being about 3 ft. 8 in. above the centre 
line of the wheels. Each cylinder is bolted down to a horizontal 
plate, this plate being fixed to the top of main framing by means 
of angle irons. The guide-bars are made out of about 34-in. 
angle iron, the bottom bar being riveted and the top bar bolted 
to a vertical plate about 3 in. thick, the leading end of which 
is dog-legged and bolted to the side of piston rod stuffing-box, 
which has a flat surface to receive it, the bottom edge being 
secured to the same horizontal plate as cylinder. M. Belpaire, 
Inspector-General of the Belgian State Railway, first suggested 
the idea of putting the cylinder in this position, and claims for 
it the following advantages, viz., great steadiness when the engine 
is running at high speed, on account of the movement of the 
piston and its attachments being in an opposite direction to that 
of the coupling rods ; the motion work being placed a greater 
distance from the rails, it will be more free from dirt, &c., and 
will therefore last longer; more of the moving parts will be 
directly under the driver’s eye ; and, lastly, not being obliged to 
oil except when required, a great saving of oil will be effected. 
That there is room for improvement in the locomotive engine 
there is not the slightest doubt, perfect though it may appear ; 
and whether taking so much weight from leading end and placing 
it at trailing end, which of course is altering the proportion of 
the respective weights on trailing and leading axle in a twofold 
ratio (to gain the advantages previously described), will be a 
step in the right direction, remains to be proved, but I scarcely 
think it will. In this engine the leading wheels are put as near 
to the central wheels as possible, in order to increase the weight on 
leading wheels. The leading end of framing extends about 7 ft. 
past the centre of leading axle. The wheels are about 5 ft. 7 in. 
diameter, and are placed inside the framing, the trailers being the 
drivers. All the springs are placed under the axles, and are 
connected by bell cranks and rods. The front spring links of 
leading springs are connected by bell cranks, as follows: the 
front spring links are connected with the horizontal arms of two 
vertical bell cranks which vibrate on pins fixed on the framing, 
and the vertical arms are each connected by a horizontal tie-rod to 
the longitudinal arm of a separate horizontal bell crank which 
vibrates on a pin attached to the bottom edge of each framing ; 
the transverse arms of these bell cranks are connected by a 
transverse tie-rod. The trailing springs have a small pair of 
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auxiliary springs placed above the axle. The motions of the 
pistons are communicated by means of two strong vertical vibra- 
ting beams to the driving crank pins, these beams being placed 
in bearings on each side of trailing end of footplate ; the piston 
rod connecting rods being coupled to the top pins of the vibrating 
beams, and the driving crank pin connecting rods coupling to 
the bottom pins of vibrating beams. The valve gear, which at 
first sight appears complicated, when scrutinized, is very simple 
—in fact it is Walschaert’s gear slightly modified : two long 
vibrating shafts about 21 in. in diameter are placed in bearings 
under footplate, the shafts being about 9 in. from centre to cen- 
tre ; on each of these shafts are placed two short arms at each 
end, one of which is connected by a long link to a short arm 
which is placed on the axis of vibrating beam, which therefore 
gives the shaft a certain amount of vibration, the arm on the 
same shaft placed at the other end transmitting the motion to 
the expansion link, the centre of which vibrates on a fixed centre 
above the footplate ; the expansion links have each an arm 
about 9 in. long projecting from their middle parts at right 
angles to the curved slots ; to this part of expansion link, and 
not the bottom (as is the usual plan), the afore-mentioned links 
couple. The links, therefore, that communicate the motion to 
the expansion links move in a direction almost at right angles to 
the traverse of the valves, so that it will be seen that the right- 
hand side slide valve derives it motion from the left-hand side 
vibrating beam, and vice versd. The motion given to the valve 
being, so far, similar to that which would be obtained from a 
single eccentric if placed on driving axle at right angles to crank, 
but, however, to give the requisite lead to the valve both in 
backward and forward gear, the contrivance introduced into 
Belgium by M. Walschaert is adopted, which is as follows : the 
ordinary valve link is not coupled direct to valve spindle, but to 
a vertical link which has three holes in it ; the two top holes are 
very near each other, the valve link couples to the lower of these 
two holes, and the valve spindle to the top hole, while the bot- 
tom or third hole is connected with the vibrating beam at such 
a distance from its centre as will give the valve the extra motion 
required to allow for its lap and give it the requisite lead. Both 
the gauge-glass cocks and the usual auxiliary three-side cocks 
are screwed into a column which is fixed on back fire-box casing 
plate. The steam pipes are placed outside the boiler, but they 
are protected by casings. The exhaust steam pipes go along 
footplate and under boiler between the central and leading 
wheels. With these pipes having so many-bends in them, and 
the distance from cylinders to the chimney being so great, the 
back pressure of the steam on the piston will be increased and 
the force of the blast will be decreased. The fire-box, which is 
made on Belpaire’s system, is adapted for burning small slack, 
and is very long, being about 9 ft. The workmanship of this 
engine is only middling; in fact the valve gear is very badly 
fitted up. 

A passenger engine, constructed by the Société Générale 
d’Exploitation de Chemins de Fer, Ateliers de Tubize, Belgium, 
for the Antwerp and Rotterdam Railway. Each driving and 
trailing spring is connected by means of a link and a pair of bell 
cranks. The pin on which the bell crank vibrates is attached to 
framing by means of a bracket, the spring links coupling to the 
vertical arms of the bell crank, the horizontal arms being con- 
nected to each other by means of a horizontal link, the cross 
section of which is about 11 in. by 1 in. This arrangement has 
the following advantages over the ordinary compensating beam: 
it is a great deal lighter, more easily put together, is more suit- 
able for wheels whose centres are far apart, and lastly, it costs 
less. Steel plates are interposed between the guide bars and 
blocks ; they are secured to the guide bars by means of 3-in. 
set screws screwed in from the outside ; they have rectangular 
grooves planed down their centre. The guide blocks are pro- 
vided with similar rectangular fins, which fit into the grooves, 
and therefore guide the piston rods laterally. The connecting, 
coupling, and counter crank rods are all recessed, but only on 
the outside. There is no doubt that it improves their appearance, 
but, at the same time, it renders them less fit for the work they 
have to do, especially the coupling rods, which are so often sub- 
jected to extra strains of tension and compression when running 
round curves. Either groove them at both sides, or leave them 
alone altogether. The valve gear is of the type introduced into 
Belgium by Walschaert and by Herr Heusinger von Waldegg 
into Germany. This gear is reversed by combined screw and 
lever. The regulator lever has been made like an ordinary 
straight lever, and the handle afterwards bent at right angles, a 
plan which does not improve its appearance, though it may lessen 
its cost a trifle. The action of the valve gear is clearly shown 
by diagrams which are engraved on one of the side windows ot 
the cab which protects footplate. I inquired of the Society’s re- 
presentative at Vienna (who kindly gave me engravings, &c., of 
this engine) whether the engine-drivers would understand these 





| diagrams, and he answered me in the affirmative. 








The valve 
chest covers have been stamped ; the smoke-box tube plate has 
been flanged, in order to obviate the use of angle iron in attach- 
ing smoke-box to it. The chimney is made out of one plate, 
having been welded. There are specimens of all these three 
last-mentioned articles laid down by the side of the engine for 
inspection. The fire-box, which is of the Belpaire pattern, is 
about 7 ft. 3 in. long. The workmanship of this engine, espe- 
cially of the motion, is really first-class. Attached to it isa 
four-wheeled tender, the brake tackle of which is very simple, 
and will work well. At the bottom of the leading hangers 
(which the brake blocks are screwed to) is a large boss, in the 
centre of which the ordinary transverse shaft works, on which 
two arms are placed at its right-hand end; the nut for brake 
screw is placed in the longest of these two arms, and a connect- 
ing rod couples the shorter arm to right-hand side trailing han- 
ger, so that when the brake screw is screwed up, it pulls the 
long arm upwards, and therefore presses the brake block against 
the leading wheels, pushes the short arm in the direction of the 
trailing axle, and consequently forces the brake blocks against 
the trailing wheels. 

Each pair of cylinders is provided with a separate regulator, 
one lever having a straight handle, the other, which is placed in’ 
front of first lever, having its handle placed at right angles to 
lever same as usual. The exhaust pipes, which blend into one, 
are placed under boiler, the steam going through the centre of 
the aforesaid cast-iron support and wrought-iron box into the 
blast pipe. The chimney, which is conical, is about 2 ft. 2 in. 
diameter at top, and 1 ft. 1oin. at the bottom, in order to in- 
crease the draught. There is a steam collecting pipe in boiler 
which goes from top of fire-box into dome casing. The engine 
is provided with the Le Chatelier counter-pressure steam brake. 
The steam pipes are led along the top of boiler for about 2 ft. 
6 in. and then down the sides of boiler ; between the two cylinders 
they are protected by a casing in order to prevent the pressure of 
the steam being lowered by radiation. The water is carried in 
wing tanks and the coal in wing bunkers which are attached to 
sides of boiler: they are very long, and extend the whole length 
of the engine, and about 2 ft. past the smoke-box. -The cylinders 
are about 174 in. diameter, stroke being about 193 in. The 
boiler is about 5 ft. diameter and about 142 ft. long, and con- 
tains 289 tubes 2in. diameter outside. The fire-box, which is 
made on Belpaire’s system, is about 9! ft. long and 5 ft. wide 
outside the casing. The engine is about 42 ft. long over the 
buffers, and will weigh about 70 tons in working order. It is 
painted very nicely. The workmanship is first-class. I need 
scarcely add that this is the heaviest engine in the Exhibition. 


France. 


A goods engine, constructed by Messrs. Schneider & Co., 
Creusot, for the heavy inclines of the Compagnie des Chemins 
de Fer du Midi, has eight wheels; the third pair from leading 
end are the drivers. Both the leading and trailing axles are 
allowed lateral play, and the trailing ends of the coupling rods 
are provided with a double joint in order to avoid the strain 
which would necessarily be put on them when going round a 
sharpe curve if vertical play only were allowed for. This engine 
is very heavy, namely, about 54 tons in working order, and has 
all its motion work (which is made of steel, but which contains 
very little carbon) electro-plated, clothing belts as well; and 
although it may make it look very pretty, I think it is quite 
out of place. The workmanship of the whole engine is really 
first-class. 

Italy. 


There are many exhibits connected with locomotives that I 
cannot notice. Herr Becker exhibits, in a pavilion on the 
northern side of the Machine Hall, a fire-box and its casing, 
made on his system, together with the casing of the boiler 
belonging to it, but separated from it. Itis something similar to 
Belpaire’s system, the difference being that in the latter’s plan 
the crown casing plate is made flat all over with corners only 
slightly rounded, the use of transverse stays being therefore 
necessitated for the top parts of the side casing plates ; besides 
all the top parts of crown casing plate being flat, it will require 
staying all over, which is done with vertical stays, which are 
screwed in from the outside and extend through the top of copper 
fire-box, nuts being screwed on the stays tight up against the 
two plates. This arrangement, as well as Becker's, is in order 
to do away with the heavy girder roofing stays which are used 
in England. 

Conclusion. 


In conclusion I will say that this grand display of continental 
locomotive engineering shows us that we have got formidable 
rivals, so far as regards the construction of the locomotive, who 
seem to be trying, on every hand, what they can do to improve 
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it, whereas in England, those in authority generally say that 
what is has done before, and will do again (of course there are 
exceptions). There is no doubt that if our patent fees were 
more in proportion to those on the continent, we should be more 
stimulated to improvement than we are at the present time. 
Then, again, there is no doubt that the great advance made on 
the continent of late years is due, in a great measure, to English- 
men who have gone there, on account of the greater remunera- 
tion they can get for their services ; and when following their 
avocation in the capacity of workmen, the native workmen, of 
course, have watched their modes of working, and thereby 
gradually got to be their equals, or nearly so, just the same as 
an apprentice does, or should do, during his apprenticeship. 
Then there are Englishmen, generally practical men, who hold 
the honourable position of managers, and who of course (which 
is to their interest) give the men the necessary information 
required. For instance, in Vienna, the superintendent of the 
Sudbahn Locomotive Works, who is assisted by his son, is an 
English gentleman, namely, Mr. John Hardy, of Newcastle ; as 
also is the manager of the Austrian State Railway Locomotive 
Works, Mr. J. Haswell, who likewise is assisted by his son. 

The last words of my Report, and as my deliberate convic- 
tion as a workman, after seeing the Vienna display, are these, I 
will simply say, that if we do not mind what we are doing, both 
employers and employés, we shall have the tables turned, and 
instead of supplying foreigners with locomotives, we shall have 
them supplying us. 


ENGINEERS’ MACHINE TOOLS. 


Before commencing my report, I may mention that I had 
much difficulty in getting information for it. I had the greatest 
difficulty with the Germans and Austrians, who, in most cases, 
absolutely refused any information whatever, or admission 
within the barriers; and one exhibitor actually covered a ma- 
chine up three separate times : so that a very close observation 
was in most cases a thing impossible. Sketching (which would 
have been a great advantage) was not permitted ; and, while 
taking notes, my book was constantly being examined, either by 
the constables or the persons in charge of the stands, who had 
orders to destroy all sketches. 


Austria 


Exhibits a portable ratchet slot-drilling machine. This little 
tool is designed to cut key-ways in shafts (which are fixed) 
without removing the same; it is cramped to the shaft. The 
cramp part is cast to a slide running parallel with the shaft, 
along which slides the head, which is traversed by a screw. 
The traverse is effected by means of a worm on the spindle 
working into a worm-nut on screw, the screw being stationary 
and the nut revolving. The spindle is worked by means of a 
lever and ratchet. ‘The vertical feed is put on by a hand-wheel 
at top of spindle. When cutting a slot, the down-feed is put 
on ; the drill is then worked until the full length of slot required 
is traversed. The head is then run back, fed afresh, and worked 
up again ; and this process is repeated until the required depth 
is cut. The drill exhibited with this machine was of the Rhymer 
type, having cutting edges both on the periphery and on the 
bottom. The slots cut in the shafts exhibited were exceed- 
ingly good. The machine is very small and portable, and a very 
fair job. 

A trace lathe marked “ Ausser Beurtheilung.” Plate about 
4 ft. 6 in., filled with self-acting, transverse, and angular feed 
motions, The headstock is about a strong 14-in. one, cone 
pulley, has 5 speeds, spindle runs in brass bearings, has no tail 
pin, but is kept up by lock nuts. The pinion which runs in the 
face plate ring is carried on one end of a third shaft, and is 
driven from the outer end of the back shaft by a wheel and 
pinion which work outside the headstock. It is fitted witha 
short bed or base plate, the face of which is about 2 ft. 6 in. 
below the centre of spindle; on this bed slides a cross bed or 


carriage, and on this carriage the slide rests at right angles to | 


the centre of spindle. The feed shaft is placed along the front 
side of the bed, and is driven from the tail end of spindle by 
cone pulleys. This shaft gives motion to the surfacing slide by 
means of a pair of bevel wheels and screw. To this screw is 
geared a shaft which runs parallel to it, and gives motion to a 
vertical shaft (by means of bevel wheels) working through the 
centre of standard and slide rest. A third pair of bevels are 
here introduced which work the swivel screw for the self-acting 
angular motion. The longitudinal feed is by a screw running 








| 


along the centre of bed, which is geared up to the cone pulley | 


shaft, By this method all the three feed motions are worked 
by one pair of cone pulleys. With this lathe is a four-jaw chuck, 
the dogs of which slide on short slides. These slides are bolted 
on the face plate, and are adjustable for large or small diame- 





ters. This is a first-class tool, well designed and proportioned, 
very well finished, and all useless bright work is entirely 
omitted. ‘ 

There is also a face lathe, plate 8 ft. The headstock about 
2 ft. 9. in. to the centre, bolted on cast-iron stand or founda- 
tion block, the spindle works in brass bearings, 10 in. diameter 
at large end, and tapers down toward tail end. The gearing is 
a light 24-in. lathe, double gearing, and is carried by brackets 
cast to the sideof headstock arms. The pinion, working in the 
face plate ring, is keyed on the end of cone pulley shaft, so that 
the plate can either be driven single or treble geared. There 
are two slide rests sliding on one cross bed or carriage, which is 
adjustable on the base plate either to or from the base plate. 
The self-acting feeds are by ratchet motions. With this lathe is 
a four-jaw chuck, similar in construction to the one with the fore- 
going lathe. This is a very good tool, and well finished in every 
respect. 


Germany. 


Messrs. Wagner and Co., Dortmund, exhibit a horizontal rail 
slot-drilling machine, to drill 3 holes at one operation. This 
machine consists of a box bed, having fixed at one end the 
tables, at the other the driving gear, at the left-hand side (from 
the table) the crank disc, at the right hand the feed-motion gear- 
ing, and on the top the carriage and spindles. The gearing is 
a 16-teeth 14 in. pinion, working into a 50-teeth wheel ; the 
pinion is fast to a plain pulley about 16 in. diameter and 3 in. 
wide. The spindles are horizontal, working in square brass 
steps which are adjustable in pitch ; the centre spindle is driven 
by the 50-teeth wheel. On this spindle are two pinions, one at 
each end; each pinion drives an intermediate wheel, one at 
either side. These wheels run loose on short shafts, which are 
carried by links, two each from the centre spindle, and two from 
each side spindle ; two at each side of wheels. These interme- 
diate wheels work into pinions keyed on the two side spindles. 
By this arrangement, the pitch of spindles can be altered with- 
out interfering with the gearing, the links always keeping the 
wheels properly in gear. 

In order to make the holes’ slots, the 3 spindles are all on 
one carriage, which slides across the bed. This motion is given 
by means of a horizontal crank disc and connecting rod. The 
crank disc is worked by a horizontal shaft, worm and wheel, and 
a pair of bevels. The worm shaft is driven by a pulley cast to 
the driving pinion. On the other end of this shaft is the worm 
running into the worm wheel, which wheel is keyed on the 
bottom end of a short vertical shaft. On the top end of this 
shaft is keyed a bevel pinion working into a bevel wheel fast to 
the underside of the crank disc. 

The self-acting feed motion is by a bevel pinion working into 
the crank disc bevel, and the shaft running through the machine 
is geared up to another shaft running back again ; but what the 
internal arrangement for working the carriage screw is I could 
not get to know. I should think an eccentric working a ratchet 
wheel nut the most likely. 

The table is adjustable horizontally, but #o¢ vertically. The 
vertical adjustment is accomplished by the top slide, which is 
made to suit the section of rail to be drilled, so that it is 
requisite to have as many top slides as sections of rails to be 
drilled. 

The machine complete occupies about 5 ft. x 5 ft. x 4 ft. 
high, and is a very compact, strong, and well-finished job. 

M. Zimmerman exhibits a railway-wheel lathe, face plates 
4 ft. 6 in. in diameter. The gearing of this lathe is similar to an 
ordinary double-geared lathe, with cone-pulley on the spindle 
and a back shaft ; on the outside end of the back shaft is keyed 
a pinion, which works into a wheel keyed on the bottom pinion 
shaft. This latter gearing can be thrown out, and the lathe 
worked as an ordinary geared lathe, or the two face plates can 
be driven at the same or a different speed at the same time. 
This lathe is elaborately finished, the rests, carriage, and bed, 
all being scraped and polished, which is quite useless, and, 
though costly, does not at all add to the value of the machine. 
It is a good and well-proportioned tool. 

A wheel-moulding machine, exhibited by the same firm, is 
an exact copy of Mr. G. L. Scott’s patent machine, one of which 
is exhibited. 

A shaping-machine, about 1o-in. stroke,” fitted with movable 
head on 8-ft. bed. The mandril for circular work is fitted in an 
independent fixing, which is bolted to the table saddle when in 
use and can be taken off when not required. One advantage 
claimed for this arrangement is, that it can be put to any exist- 
ing machine without any alterations or preparations of same. 
good, strong, useful and well-finished machine. 

There is also a railway-wheel lathe, diameter of face plates 
4 ft. The two plates run loose on large bosses cast to the head- 
stocks or standards. They are put together in halves and 
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fastened with bolts. The bearings are hollow, carrying in their 
centres brass V blocks and caps, in which the axle-journals run. 
At the back of the headstocks, and with their spindles projecting 
towards the V blocks, are small poppet headstocks ; these are 
used to keep the axle right endways, and also to centre them so 
as to adjust the V blocks. In this lathe no dependence is 
placed on the bearings of the face plates, which merely act as 


drivers. The V blocks, in my opinion, are much too light for 
the work. In other respects this is a very fair piece of work- 
manship. 


Belgium. 


A 4-spindle multiple drilling machine, by Ste. Houget and 
Jerton Bede and Co., Verviers, consists of a base plate, on which 
stand two uprights ; across the uprights and cast with them is a 
slide carrying four heads, and sliding up the front of them is the 
table ; the four heads are adjustable in pitch by means of one 
screw running along the bottom of slide and working in a nut in 
each head ; these nuts are round brass bushes, with a collar at each 
end, and they revolve in their bearings, or are fixed as required ; 
when fixed and the screw turned, the carriage is of course tra- 
versed, and when loose, stationary; by this method all four 
carriages or any of them can be moved by means of one screw 
only. The spindles work in long solid bearings the full depth of 
the head, and are driven by a shaft running along front of slide 
(in a recess) which is geared to the spindles by screw wheels ; 
the ends of spindles are split in four, chased taper, and a nut 
run on which closes the four parts equally and grips the tool. 
The self-acting feed motion is by worm wheels on the spindle 
screws, which are worked by four worms sliding on a continuous 
shaft ; this shaft is driven from the screw-wheel shaft either by 
a pair of cone pulleys, or for a quicker motion by a wheel run- 
ning into a pinion. The pinion and driven cone each run loose 
on the worm shaft, and between the two is a friction clutch 
(sliding on a key), which can be thrown into either pinion or 
pulley, or rest between them. The table is adjustable vertically 
by two independent screws, one at each end. This is the most 
faulty part of the machine, as the table will require to be set 
parallel with the slide every time it is elevated or lowered, which 
is a troublesome and unnecessary job, providing the machine 
was properly constructed. The countershaft works in bearings 
at the back and bottom of uprights. 


Switzerland 


Exhibits a patent slot-drilling machine. This machine is very 
similar in form to the foregoing multiple drill, but in this case 
the uprights, baseplate, and slide are all cast together; the 
double gearing is carried by brackets at the left-hand end of 
the slide, and works the spindle by means of a sliding shaft 
and a pair of bevels. The sliding motion for the head is ac- 
complished by a crank disc and wrought-iron connecting rod; 
the crank disc is let into the slide (its face being flush with the 
face of the slide), and is keyed on a short shaft running through 
the slide ; at the other end of this shaft is keyed a worm wheel, 
which is worked by a worm and shaft driven by a cone pulley 
on the end of the gearing shaft ; two self-acting feed motions, 
one for ordinary boring, and the other for slot-drilling. The 
table slides up the front of uprights, and is fitted with compound 
slides. The head is adjustable in stroke, but not in position. 
A very good strong tool, well finished, and without any useless 
work in it. 
France. 


The tool makers of France exhibit a small number of light 
flimsy tools, comprising lathes, screwing machines, and small 
drilling machines, all of which are unworthy of notice. 


Great Britain. 


Messrs. Hind and Son and Messrs. D. New and Co., Not- 
tingham, exhibit a number of tools, consisting of wheel lathes, 
slide and screw cutting lathes, slotting machines, &c., all of which 
are inferior in workmanship. They are not wanting in strength, 
and not bad in design; but, in my opinion, these two makers 
are surpassed by all their foreign competitors. 


America. 


Messrs. William Sellers and Co., Philadelphia, exhibit a 
patent planing machine, to admit about 3 ft. 6 in. between the 
uprights. In the uprights, bed, table, and tool boxes there is 
nothing new; the novelty consists in the driving motion and 
the arrangement of the strap forks. 

The pulleys are three in number, the centre one being fast 
and double the width of the two outside loose ones, On the 
pulley and shaft, which runs across the bed, is keyed a bevel 
pinion, working into a large bevel wheel ; this wheel is keyed 





on the end of a worm shaft, running through the bed at an 
angle of about 30. deg. to the centre of it. In the centre of 
this shaft is a worm, which works into a rack on the underside 
of the table; the teeth of this rack are at right angles to the 
centre line of bed, and the angularity of the worm shaft is such 
as to make the teeth of the rack and worm parallel. I believe, 
in stating that the teeth of the rack are at right angles to the 
centre line of the bed, I am hardly correct, as they are at a 
slight angle, about 1 deg. ; this causes the drag to be a little to 
one side, but the friction of the worm in the rack being the 
reverse way, is supposed to counterbalance this. 

The reversing motion is by open and cross belts, and the 
arrangement of the strap forks, and the motion for working 
them, is very ingenious and complicated ; its action is such as to 
always throw the one belt off the fast pulley before the other has 
commenced to driveat all, also the forks are always locked when 
the machine is either standing or working. This machine is very 
well finished, and of good proportions, but I do not see any 
improvement in the method of working it, either over the rack 
or screw system ; on the other hand, I think it is decidedly 
objectionable in having two belts, and also a very awkward 
machine to fit up and bore, especially when the bed is very wide 
and long, as it will necessitate the use of a very long boring bar. 
The bevel wheel also, in a large machine, will, I think, become 
a very large and clumsy thing. 

A g in. slotting machine, by the same firm, is a very good 
single-geared machine, fitted with loose slide for ram, which can 
be lowered, so as to support the ram when taking heavy cuts 
near the table. The whole machine is rather light, but has very 
good and long bearings. All the tools by these makers are 
remarkable for the quality of the tool-work on the lathe ; the 
bed, carriage, and slides are planed with a “broad cut,” and 
are not touched by hand. The planing is, indeed, a splendid 
job, and is the finest I ever saw. 


Conclusion. 


In drawing my conclusions, I may say that I was very 
much disappointed with the exhibits from my own country ; 
there are but five exhibitors, and the quality of their work you 
will be able to judge of from my remarks. It appeared strange 
to me that not one of our Leeds tool-makers was represented. 

Germany and Austria contributed very largely indeed, and 
much of their work shows great skill, and is certainly done by 
first-class workmen, but at what cost I am unable to say. 

I was sorry to see so many of the tools with so much bright 
and useless work about them, which, though it makes them 
much more costly, does not at all add to their real value. Had 
the time and labour spent in polishing and getting up such 
things as wheel-lathe beds, &c., been spent on larger wearing 
surfaces, more suitable materials, and in many cases _ better 
designed curves and more graceful forms, it would have been 
greatly in their favour, and have added much to their appear- 
ance. This does not apply to Messrs, Sharp, Stewart, and Co., 
Messrs. Sellers, and Co., of America, and a few other makers, 
as their tools were made for use and zo¢ show, and presented to 
my eyesa much more pleasing sight. . 

One thing struck me very forcibly, and that was the entire 
absence of novelty in design. Almost every tool exhibited, no 
matter by what nation, is an almost exact copy of English 
manufacture, and ifaltered at all it is for mere alteration’s sake, 
and not for any improvement; in fact, the whole of the tools 
exhibited are of English origin. 

I had expected to see a larger assortment of tools for the 
manufacture of railway plant, such as axle-turning lathes, 
wheel presses, spoke-bending machines, tyre-rolling mills, 
&c., but with the exception of wheel lathes, and one or two 
drills, they were not exhibited at all, although they now form a 
very important class of tools, 

The castings and materials, I found, with but very few excep- 
tions, exceedingly good, the bright and faced work exhibiting no 
blows or defects of any kind. Special care has, no doubt, been 
taken in the production of all the things exhibited, but it is a 
proof of what foreigners are able to do. 

My opinion, after a careful survey, is that the Germans, 
Austrians, and Americans are quite as competent to manufacture 
machine tools as ourselves, though from all I saw they are either 
very dull at designing, or else (which is, perhaps, the most pro- 
bable) they find it more profitable to make use of designs al- 
ready matured and worked successfully in this country. 

Comparing the whole of the English exhibits with those of 
Germany and Austria, we are entirely put in the shade ; I am glad 
to say, though, that this country was very badly represented, and 
must not be judged by her exhibits at Vienna, or else in place 
of standing A 1, she will sink below Germany, Austria, and 
America, 
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SILK-WEAVING MACHINERY. 


On commencing my work in the Exhibition, I was very sorry 
to find that France, Switzerland, and England, the principal 
silk-weaving countries, had not one machine exhibited. This 
crippled my resources to a great extent, and renders my report, 
which would otherwise have been interesting, meagre and of no 
value. 

There was only one ribbon loom in the Exhibition, and that 
was in the Austrian department. It is on the Swiss principle, 
and is what we, in this country, would call a plainloom. The 
loom was at work, and was making a ribbon with plain middle 
and round edge, which is one of the easiest patterns to make. 
It contains two sides, with the usual fixtures, breast piece, knee 
roller, back roller, warp cratch, back rack, jack ladder, healds, 
back reeds, front reeds, weights, and lathe. When the warps 
are put into the cratch and ready for the loom to be put to work, 
the end of the warp is put on over a pulley in the back rack, then 
round a pulley with a weight hanging to it, over another pulley 
in the back rack, then brought down in front, drawn through the 
back reed, and put round the back roller through the healds and 
front reeds ; and, when the usual cards are fixed, the loom is 
ready to start, and makes the ribbon. The working of the 
shuttles I liked very much indeed. Inthe bottom of the shuttle 
is cut what is called a rack. The shuttles are sent backwards 
and forwards by a slide in the bottom of the lathe, which works 
from the end. This slide turns the little cogs that send the 
shuttles backwards and forwards across the silk. They work 
admirably and easily. 

The construction of the warp in the English looms is, I think, 
much better than that in the Austrian. There is no back rack 
to the English. The warps are put into the cratch, and the 
warp bobbins have a groove at the end. A cord is wrapped once 
round one end, is fastened to the front of the cratch, and a wire 
hook is put under a little wood lever, and then another weight 
hooked on at the end. The lever has nicks in, so that one can 
weigh the warps to any pressure one likes. The warps work 
straight down from the bobbins, and there is no more trouble with 
the weights. A man minds the loom with twenty or twenty- 
four shuttles long, and a young woman picks upthe warps. The 
Austrian loom weights hang all about the back, and the man 
has to pick up his own warps at the front of the loom, and can 
only mind onewith eight or ten shuttles. From this it is evident 
that the English weaver can do a far greater amount of work in 
a day than the Austrian, and can also do it much better, because 
he has nothing to do but mind his work and keep out the faults, 
whereas the other cannot but let faults be made in his work 
while picking his warps up. The case of ribbons which I saw 
is not worth commenting upon. The pattern was very plain ; it 
was plain middle with satin and round edge. The same can be 
said of the Jacquard ribbons, which had only old common 
figures down the middle. 

The hours of labour and rate of wages I did not ascertain, as 
the person minding the loom was not to be found after the first 
day of my being in the Exhibition. During the week there were 
four looms brought from Switzerland : one for broad ribbons, two 
for narrow, and one broad for elastic weaving. Before I came 
away I had the pleasure of seeing one of them working without 
any silk in, to get it smooth, and it was exactly the same as the 
one I have described above. I ascertained the hours of labour 
and wages from one of the men putting the looms up, which are 
eleven hours per day; wages on the ribbons from twenty to 
twenty-four shillings per week, and on the elastic thirty shillings, 
but I am doubtful as to the truthfulness of this statement. I also 
made inquiries of a Berlin cloth-weaver, and learned that the 
cloth-weavers in Berlin work eleven hours per day, and earn fif- 
teen shillings per week ; to this my informant added that the 
workpeople are not satisfied, and are agitating for higher wages. 
As to the hat-trimming weavers I was told that at Elberfeld and 
neighbourhood they get more money and work less hours than 
the cloth-weavers at Berlin. Knowing that the English masters 
have a great deal to contend with in German goods being brought 
into the English markets so cheap, J] determined not to come 
home without learning more about this class of weaving, and I 
accordingly broke my journey at Elberfeld on the road home, 
and was there informed by one of the largest firms, that 

n summer time their weavers work from five o’clock in the 
morning until seven and eight o’clock at night. When I say how 
they work it will be believed the hours of labour are correct. I 
then went to a place in the country called Ronsdorf, and all 
through the village on both sides there is nothing but hat- 
trimming weaving. It is all done by hand in the weavers’ own 
dwellings, and, having no masters, the hours of labour are of 
course regulated by themselves. Ineach house I could see one, 
two, and three looms, but most of the houses had two. The 





men, women, and children work the looms. I went into three 
or four of what they called warehouses, but they are the least 
pretentious of that nameI have ever seen. The first one looked 
to me as if it had been a coach-house ; the entrance was a large 
door-way, and it looked more like a hen-roost than anything 
else. The second floor was the warehouse—it had the appear- 
ance of an English hay-loft. The weavers fetch their work out 
in blue bags. I went into one or two of the houses, but could 
not ascertain the wages. I found nothing in the looms worth 
reporting upon. They are Swiss make, the same as I have 
mentioned before. They have an iron rod which comes up at 
each end in front of the loom from the lathe arms, and is then 
fastened to a pole across the front of the loom. By pushing the 
pole down the loom is turned. 

In the silk dress weaving the only improvement I found was 
in the English department. In weaving a dress it takes as many 
colours as the dress is to consist of, and consequently a shuttle 
foreachcolour. In former times, when weavers had woven enough 
of one colour they had to stop the loom to change the shuttle 
for the next colour. The first improvement was a shuttle box 
to hold three or four, and as the different colour was wanted the 
box would rise and fall, but it appeared very clumsy. The last 
improvement I saw at the Vienna Exhibition was a good and 
neat one. The box that contains the shuttles is a round one 
worked by a little Jacquard at the end of the loom, and as the 
cards go round, it turns the shuttle box and picks out the colour 
wanted. The working of this improvement is very nice. 

Before closing my report I have one more machine to mention, 
and perhaps all will understand it better if I call it a machine 
for winding sewing cotton on bobbins. It fills many bobbins at 
once. The large bobbins with cotton on are placed at the back 
of the machine, brought over a rod in the centre, and put 
through an eye which is fixed to a guider that moves backwards 
and forwards to guide the cotton level. The bobbins are put 
on a spindle close to the guider, and under the spindle is a little 
trough. On the opposite side to the spindle is another trough, 
and while the machine is going the man puts an empty bobbin 
in. When the bobbins are full the man takes hold of the lever, 
the machine stops, the spindle draws back the full bobbin and 
drops it in the trough, and then comes forward ; the trough on 
the opposite side places the empty bobbin on the spindle, then 
goes back to its place, and off goes the machine again without 
the man touching either bobbin or cotton. It is a splendid 
machine, and was made in Manchester. 


(To be continued.) 


TELEGRAPH CABLE SHIPS. 
(POSTSCRIPT.) 


N our article “ Vitality and Vicissitudes of Sub- 
marine Telegraph Cables,” at p. 284 of the present 
volume, descriptions are given of two cable ships— 
the “‘ Great Eastern,” altered and refitted to re- 
ceive and lay the cables made by the Telegraph 
Construction and Maintenance Company; and 

the “ Hooper,” built expressly for the service of the Hooper 

Telegraph Company. Accounts have since been published of 

the “ Faraday,” another ship built expressly for this peculiar 

kind of work. It is the property of Messrs. Siemens, and is 
intended for laying the cables manufactured by that firm. The 

“ Faraday” was built by Messrs. C. Mitchell and Co. of New- 

castle-on-Tyne, and the engines by Messrs. T. Clark and Co. of 

the same city. It is 360 ft. long, 52 ft. beam, and 36 ft. deep, 
having a measured register of 5,000 tons, but capable of carrying 
nearly 6,000 tons dead weight. The ship, iron-built, is double 

bottomed, the space between the two bottoms consisting of a 

net-work of iron girders, and the meshes of thenet-work being fitted 

to contain water ballast. The interior of the ship is everywhere 
made conformable to the accommodation of the cable. Three 
enormous cable-tanks, constructed of plate-iron, are so contrived 
as to form a series of double arches for supporting the sides of 
the ship ; they are also united one to another, and to the general 
fabric of the hull, by five iron decks. By these means the tanks 
greatly strengthen the ship instead of weakening it. The iron 
upper and main decks are covered with wood for comfort and 
convenience. ‘The facilities for admitting water into the cells or 
spaces of the double bottom and discharging it again when the 
vessel is to be lightened, will be very valuable to trim it; seeing 
that, in proportion as the cable is paid out and the coals con- 
sumed in the engine furnaces, just in the same proportion can 
water be admitted to serve as ballast, keeping the ship steadily 
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at a nearly uniform depth of immersion. The iron girders which 
constitute the double bottom serve as a floor on which the tanks 
are supported, and at the same time give longitudinal stiffness 
and strength to the framework of the ship. A complete and well 
devised system of valves, cocks, pipes and auxiliary power, under 
the control of the engineers,and worked from the engine room, has 
been introduced for filling and emptying any single compartment 
of the double bottom, any two or more of them, or the whole num- 
ber. The ship is almost exactly alike at the two ends, in order to 
steam either end foremost, an important advantage in cable- 
laying ; the bow and stern being alike in form, each has a 
rudder, steered by means of a steam engine placed amidship. 
To provide against accidents, each rudder is supplied with strong 
screw steering gear. The anchors and chain cables are worked 
by Harfield’s steam windlass; and all the heavy labour about 
the ship is performed by steam apparatus placed in various 
positions along the deck. Neither merchandize nor passengers 
are to be carried ; nevertheless, as the officers, crew, electricians, 
engine-men, &c., will number nearly a hundred and fifty persons, 
excellent cabin accommodation will be provided for them. The 
propelling power is a double screw, worked by two separate 
surface-condensing engines. It is believed on the evidence 
furnished by past experience, that this twin-screw system will 
give great steering or manceuvring power, an important proviso 
in the successful laying and picking up of cables. Each set of 
engines, placed vertically over the shaft of the screw propeller 
which it is to work, has two cylinders, one high-pressure and the 
other low, by which great regularity of motion is obtained. By 
a high degree of expansion in working the steam an important 
economy of fuel will be effected, lessening the cost of each 
voyage, and the space occupied by coals. Newly devised and 
highly ingenious deck machinery has been manufactured by 
— Foundry Company for paying out and picking up 
cables. 

Such is the “ Faraday” cable ship, the most complete for its 
purpose ever constructed. It will shortly take out and lay the 
cable belonging to the Direct United States Cable Company, 
now being manufactured by Messrs. Siemens at Greenwich. 


CASEMENT’S IMPROVED METHOD OF BURNING 
FUEL. 





72| annexed engraving presents certain novelties in 
construction, by which it is the object of the in- 
i ventor to utilize the largest possible portion of the 
fuel, and by certain mechanical means to render 
=4 available, to the full extent, the heat of the ascend- 
ing products of combustion. The imperfect utilization of the latter 
is a prolific source of waste, and for this reason any device which 
may advance novel and useful ideas for preventing such loss may 
be considered as of important economical advantage. 

The inventor proposes to conduct the products of combustion, 
rising from the fire, between and around a number of balls or 
blocks of metal or other material ; so that the latter, being in- 
tensely heated, the smoke, gases, &c., coming in contact with 
them, become entirely consumed. These balls are suitably dis- 
posed directly in the upper portion of the fire box, and in such 
manner as not to obstruct the draft which passes through their 
interstices. In the same proportion that they improve the com- 
bustion, they take up the greater heat produced thereby ; and 
preventing the same from escaping by the flues, hold it, as the 
inventor claims, so that it is utilized by radiation, thus augment- 
ing the power of the furnaces. 

The principle upon which the invention is constructed is prac- 
tically applicable to ordinary heating furnaces, stoves, or grates, 
and, as the inventor assures us, for any variety of fuel. The heat, 
it is asserted, absorbed and radiated by the balls, tends to in- 
crease the heat given off by the apparatus, while, at the same 
time, the amount of material consumed will be considerably 
reduced. 

In figs. 1 and 2 are shown longitudinal and transverse 
sectional views, from which the construction may be readily 
understood. Placed diagonally across the fire box, and inter- 
secting each other, are two sets of water tubes (A, fig. 2), the 
ends of which are expanded into plates forming the corners of 
the chamber. These tubes, while largely augmenting the heat- 
ing surface and improving the circulation of the generator, have 
for their primary object the support of the balls (B, fig. 2) which 





1 From the *‘ Scientific American.” 





rest upon them. It will be observed that these balls are of vary- 
ing sizes, the largest being underneath in each tier; by this 
means, it is believed, the entire substance carried up by the draft 
will be more effectually divided and brought into contact with 
the hot metal. C is the direct escape flue which would, in prac- 
tice, be used in starting fires, or when a powerful draft was 








necessary. Ordinarily, however, it is proposed to employ the 
return flues, D. These open through the crown sheets of the 
boiler, pass down through the water space, thereby carrying the 
heat through the cold water near the bottom, thence return up- 
wards and enter the direct flue,C. At E is a damper in the 
latter, by which its draft may be shut off when the return flues 
are in action. In order to regulate the draft, and also to take up 
as much of the escaping heat as possible, a series of hollow 
dampers, shown at F, in fig. 2, and in full detail in figs. 3 and 4, 





are placed near the lower bend of the flues D, and in chambers 
formed in the same. These dampers, which may be of any 
number, have for their shafts hollow tubes, which, passing 
through stuffing boxes in the shell, communicate with the 
water in the boiler, so that the dampers, in fine, being always 
full, form an additional amount of water space. Their location 
and arrangement, clearly indicated in fig. 3, show that, when 
they are fully open, the escaping hot current is compelled to 
assume a zig-zag course, striking each damper in succession, 
thus, it is claimed, giving off its heat to the best possible advan- 
tage. These gates are connected by gear wheels, G, fig. 4, 50 
arranged that by turning one, the motion will be communicated 
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CASEMENT’S IMPROVED STEAM BOILER, LOCOMOTIVE, AND METHOD OF BURNING FUEL. 
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to the others, so that all are operated simultaneously. The grate 
in fig. 2 is made vertically adjustable by mechanism, which will 
be comprehended by a glance at the engraving. The racks, H, 
in the upper portion of the vertical bars of the supporting frame, 
engage with pinions which are connected by a single crank or 
similar means. By making the grate so that its distance from 
the balls may be graduated at will, the inventor states that the 
intensity of the heat acting upon the latter may be regulated; 
and in boilers having low fire space, more room can be obtained 
for the operations of firing, cleaning, &c. At I are shown a 
number of short return flues or simply sockets let into the walls 
of the fire box and the crown sheet, in order to increase the 
heating surface ; and at J is the extremity of the exhaust pipe 
from the engine, the escaping steam from which increases the 
upward current in the uptake. In fig. 5 is represented the appli- 
cation of a similar arrangement of tubes and balls to the ordinary 





cylindrical boiler. The construction is quite obvious from the 
engraving, so that no especial explanation is deemed necessary. 

Referring once more to fig. 1, in that illustration is shown both 
the improved boiler applied to a locomotive and also a peculiar 
construction of the latter machine. The form of the generator, 
it is clearly evident, does not comprise the large cylinder, which 
forms a part of the ordinary boiler, and the larger portion of the 
body of the motor ; and consequently it is proposed to convert 
the same into a simple tank completely separated from the 
boiler by the double partition, A. The object of this is to render 
the locomotive adjustable in the matter of weight, by filling this 
receptacle with water or heavy solid material. To illustrate, 
the inventor considers it unnecessary, and, in fact, a waste of 
iron, to run a 35-ton locomotive over a road of varying grades, 
where its full tractile power is needed only on heavy up-slopes, 
while a 15-ton engine would do all the necessary pulling on 
levels or down inclines. With a light and compact boiler, with 
a tank as represented in the locomotive in our engraving, the 
total weight of the machine need not exceed 15 tons; but by 
filling with water or other material, the same may be quickly in- 
creased to any desired extent up to the limit, say of 35 tons. 
At C a small funnel is erected, which is designed to receive the 
spout from water stations ; and at D a door is placed, which 
may be used for gaining access to the interior of the tank, or for 
more conveniently throwing in weights. One or both of these 
apertures may be employed at will; and bythe materials added, 
the weight of the locomotive may be quickly augmented or 
lessened in proportion to the load it is to draw, and other cir- 
cumstances. In case of a line having many ascending grades, 
rendering it necessary to change the weight of the engine quickly, 
while in motion, it is proposed to place troughs between the 
rails at the bottom of the slope, and let the water be taken up 
into the tank in the ordinary manner now in use on many roads 
for filling the tender. On arriving at the summit of the grade, 
me water is discharged, and the locomotive once more rendered 

ight. 

The various parts of the machine, as shown in fig. 1, are of 
the usual description, and require no explanation. B is the ex- 
haust pipe, to which we have already referred as entering the 
uptake at J, fig. 2. 

The construction of the boiler, and the peculiar arrangement 
of the locomotive are made the subjects of separate patents, and 
the credit of the inventions is due to Mr. Daniel T. Casement, of 
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Painesville, Lake county, Ohio, who has patented them, through 
the Scientific American Patent Agency, in the United States, 
Canada, England, Australia, and most of the countries of Con- 
tinental Europe. 


FACTORY LIFE AND MANAGEMENT. 
By A GOVERNMENT INSPECTOR. 


HE following report of Robert Baker, Esq., to the 
Home Secretary, which has just appeared in a 
Blue Book, is one of the ablest Parliamentary 
documents touching industrial interests which has 
recently come under our notice, and one which 
abounds in curious facts both for the statesman 
and the physiologist. Mr. Baker’s district comprises more than 
half the population of the United Kingdom, and the report bears 
on our greatest manufactures. Its date is January 4, 1874, and 
the period comprised is for the half year ending October 31, 
1873. 

oa that so many aspects of the labour question have come 
to the front, a careful, comparative summary like this, drawn up 
by a man of experience, with ample opportunity for close obser- 
vation, presents many points of permanent value, and entitles to 
respect the important suggestions which it contains. 

I have to report to you that in my $division, till within the 
last few weeks, there has been great industrial activity in almost 
all branches of manufacture. This, however, has been succeeded 
by considerable “ dullness.” 

The cotton trade in particular (which is the true trade baro- 
meter of Lancashire, all other trades rising and falling by it), has 
become less active. 

Demand also in the iron and fictile districts is said to. be 
‘* somewhat less promising.” 

In Belfast, the seat of the flax manufacture, the number of 
spindles and looms standing, or partly so, and the prospects of 
the linen trade generally, have induced the manufacturers to 
shorten their hours of work, and thereby to diminish the produc- 
tion of yarn and cloth very considerably. I trust, however, this 
is but temporary. 

The activity I have spoken of has been accompanied by a 
marked increase in the number of half-timers, whose school 
attendance has been comparatively as satisfactory as their general 
employment. 





Obedience to the Law. 


Generally speaking, I have to report that the Factory Acts 
have been fairly obeyed, which is satisfactory, considering that 
my division extends over all Ireland and Wales, over a large 
portion of the cotton districts, over the fictile and nail and chain 
districts of Staffordshire and Worcestershire, over Warwickshire, 
including Birmingham, and down south and west to Gloucester, 
Bristol, Exeter, and Plymouth, to Cornwall, comprising more 
than half the population of the United Kingdom. 


Cleaning Machinery. 


Mr. Sub-Inspector Bignold reports of Manchester, that the 
practice of cleaning machinery during the meal hours is com- 
mon, especially in mills where the workers come from a long 
distance. Such remain in the mill to dinner, which is not illegal 
provided no work be then going on ; but as they are to be found 
either in the carding rooms or weaving sheds of cotton-mills, it 
is always very difficult for the manager or overlooker to prevent 
work during the prohibited hour. Mr. Bignold has been com- 
pelled to pass over many such cases from exceptional circum- 
stances ; but in four factories where this cleaning appeared to 
be habitual, prosecutions have been instituted, and convictions 
obtained, by which, it is hoped, the practice will be checked. 

He further observes on 


The Brickmaking Trade of Manchester. 


“Tt is worthy of remark that the largest number of prosecu- 
tions in any trade in this district has occurred in brickmaking. 
Eight occupiers of brickfields under the Workshops Act and one 
under the Factory Act have been convicted and fined from £1 
to £3 each, as well as one parent, in an exceptionally bad case, 
the parents being generally dealt with by the School Board. 
The offences in all these cases were either the employment on 
full-time of children that ought to have been on half-time, or for 
allowing girls under 16 years of age to work. 

“This state of things,” he says, “is, in my opinion, due to the 
very high wages that have been paid during the 20 weeks which 
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constitute the brickfield season, the temptation for parents to 
get their children on full-time being almost irresistible. Under 
these circumstances, the employers have made a rule to hold the 
‘moulder’ responsible for the payment of all fines under the 
Factory Acts. He is, therefore, the man with whom we have to 
deal. He engages and pays the ‘temperer, the ‘ wheeler,’ the 
‘carrier off, and the ‘ waller.’ 

By the union tariff, the sum drawn by the ‘ moulder’ from the 
master is now 9s. per thousand of bricks, which is thus distri- 


buted :— 


s ad 

2 4 per thousand to the ‘ moulder.’ 
2 4 = rs ‘temperer.’ 
2 3 me - * wheeler.’ 

I of - ‘ ‘ carrier off.’ 
1 ot ‘ waller.’ 


The ‘ moulder’ has also the right to nominate the ‘ carrier off’ 
(who is from 13 to 16 years of age), and the ‘ waller.’. The former 
is generally his son, the latter his wife or daughter. If the 
‘moulder’ does not claim his right to nominate, it passes to the 
‘temperer ;’ failing him, to the ‘ wheeler ;’ and failing all three, 
to the employer himself. 

The average number of bricks turned out by each ‘ moulder’ 
this season has been 500,000 during the 20 weeks, which is at 
the rate of 25,000 a week of 45 hours, rather more than one day 
per week having been lost by rain. 

Thus the earnings have been— 


4s. a. 
* Moulder’ 218 4 per week. 
‘Carrier off? . 6 1 Pa 
‘Waller’ . 16 1 


” 


Making a total weekly average for the moulder, his wife, and 
his son, of £5 10s. 6d. 

This, too, is a fair average, for though some have made less, 
some have made much more. 

One case of a ‘moulder’ I knew who turned out 620,000 bricks 
this season. Hisson, aged 14, carried them off, and his daughter, 
aged 17, walled them; a second daughter of 19 working at an- 
other stool. The net earnings of this man weekly, and his three 
children, amounted to £8 7s. 24d. This, however, was an ex- 
treme case. 

The brickmakers, as a rule, are not improvident; the system 
of leaving back money with the master being generally adopted. 
Some ‘ carriers off’ at the end of the season had £8 or £10 to 
take. 

The short hours, and the necessity of being in a condition to 
work 10 hours every day (except Saturday), have greatly dimi- 
nished drunkenness. Under the old system it was not uncom- 
mon for these men to go ‘on the spree’ from Saturday till Wed- 
nesday morning, and then work, both men and boys, almost 
without cessation, till the end of the week. 

Much as they dreaded being put under the Act two years ago, 
the Lancashire brickmaker (at least in Manchester) now admits 
its advantages, though, like the Kentish ‘brickie,’ he likes to 
argue the point with an Inspector. And this he can do at a 
great advantage. For whilst he talks, he moulds with unabated 
speed ; and if he gets the worst of the argument, then, more or 
less ‘accidentally,’ he sends the wet clay flying in all directions, 
and bespatters, if he does not convince, his rash opponent. 

Though brickmakers generally approve the education clauses 
of the Factory Act, and ‘wish they had had the same chance 
themselves,’ they, as generally, object to their daughters being 
prevented working till they are 16, whilst in all other trades 
they go on full-time at 13. It should be remembered that in the 
neighbourhood of Manchester they are only employed in the 
easy process of ‘walling;’ and whatever may be the case in 
Staffordshire, I do not think there is ariy reason, either on the 
score of immorality, or from the nature of their work, for pro- 
hibiting girls working at 13 in the Manchester brickfields.” 


The Moss Brook Blacking Works. 


The Moss Brook Blacking Works is an establishment which 
reqyires especial notice. é 

I spent some time in looking over them, when I was last in 
Manchester. 

For three years after 1867 no boys under 13 were employed 
by this firm; but in 1871, they were persuaded by Mr. Sub- 
Inspector King to try two half-timers. At the close of 1873 
they had 84 boys working half a day each, and attending school 
with the greatest regularity. 

The system of making up lost school attendance before re- 
admission, is strictly enforced by the manager, and has resulted 
in a register of this lost attendance, which is most satisfactory. 

The work on which these little fellows are engaged, though 


aa 
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dirty, is easy, and is performed in a large, well-lighted and well- 
ventilated factory, recently erected, and with excellent sanitary 
arrangements. Seventy-four boys are employed as “ putters 
on,” z.é., weighing a small lump of blacking, and “ putting it 
on” a piece of oiled paper, ready for the “wrapper down,” who 
folds it up and packs it in a small deal box. 

The average number of “ grosses” “ put in” and “wrapped 
up” by each boy is 35 per diem. The greatest number ever 
wrapped up in one day was 65 gross. The “wrappers up” 
are lads of 16 to 20 years of age; and there are 70 of them, 
each served by two half-timers, or by one full-timer “ putter on,” 
at which rate the average weekly earnings are as follows :— 


A “wrapper up” per week . 18s. 
Full-time “ putter on” . ° . : 9s. 
Half-time do. ‘ > . 45. 


The total number of persons employed, all boys, is 321. 


The Nail and Chain Districts of the Black Country and 
Bromsgrove, &¢. 


The nail and chain districts of the Black Country, &c.—dis- 
tricts of more than ordinary difficulty of supervision—lie 
between Stourbridge, Wolverhampton, and Bromsgrove. They 
were for a considerable time after the Act of 1867 visited by an 
Inspector appointed by the local authorities of Bromsgrove, a 
nailmaker himself, and a very good officer he was. When 
these appointments were abandoned, the supervision of the 
district was for a long time in abeyance, and all the children 
that had been induced to attend school by this appointee, were 
to be found there no longer. In process of time, however, a 
Sub-Inspector was appointed by the Home Office to reside in 
the midst of the workers, or as near to them as he could obtain 
a residence, and he is now at Stourbridge. 

His report from the National school at Catshill is as fol- 
lows :-— 

“ January 1, 1874. 

“ There are at present in attendance at the above school §1 
children, of whom 34 are boys, and 17 are girls. The average 
age of the boys is 11 years and 5 months, that of the girls 
being 11 years and 7 months. 

Six months ago there were no children in this school ; the 
number attending at the present time is 50. I believe very 
nearly the whole there are at work. 

Of the total number, 30 could not pass Standard I., while of 
the remainder, 15 could not pass Standard II. 

The parents, however, show a better disposition to adapt 
themselves to the requirements of the Act, nearly the whole of 
the children having attended the required number of hours.” 

Mr. Brewer, the Sub-Inspector appointed for this district, 
specially reports to me, after four months’ trial of it, what is 
stated above at Catshill. At Bromsgrove he has 20 boys 
and 8 girls at the National school, and 20 attend the British 
school. 

“T have,” says he, “since last August visited 1,200 work- 
shops, and have altogether about 30 schools.” 


The Black Country. 


In Wolverhampton and the Black Country trade has been 
very good in almost all branches. Many new works have been 
opened, and old ones have been enlarged. Mr. Sub-Inspector 
Blenkinsopp reports as follows :— 


“ One firm that in 1868 employed 272 hands, now employs 
829; and another that at the same date had one factory with 
540 hands, 280 of whom were females, has now three factories 
with 1,143 hands, of whom 504 are females. 

The tube trade in particular has made great strides within the 
last few years. The number of such factories has doubled 
since 1868 ; and, with one or two exceptions, all the factories 
then in operation have been enlarged. The demand for labour 
has consequently increased ; and this, combined with the opera- 
tion of the Education Act, has caused a great scarcity of boys, 
and led, in many instances, to infringements of the law by the 
illegal employment of children. 

In firebrick-making sheds, the law forbidding the employment 
of females under 16 years of age has certainly become a source 
of considerable annoyance to the manufacturers, for there is in 
the neighbourhood of such works so much employment of all 
other kinds, that boys will not take to brickmaking ; and the 
machines that have been tried have proved failures.” 

After great consideration of the question, | am inclined to 
think the reduction of the admission age of females in fire-brick 
sheds (but only in these) from 16 to 14 years of age would be 
attended with advantage to this trade, which is an important 
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one ; and without perhaps the disadvantages I once thought 
might arise from it. 

= to the general impression made on his mind of the feelings 
of the working population of these iron districts towards the 
Factory and Workshops Acts, and the general education of the 
children employed, Mr. Blenkinsopp writes as follows :— 

“In a former report I made some remarks upon the indiffer- 
ence of the working men in Staffordshire to the interests of their 
families ; and further experience confirms the opinions I then 
expressed. On that occasion I stated that I had met with many 
honourable exceptions ; so, likewise, what I say now, must not 
be held to apply universally to working men, whether as parents 
or as employers of children, though it is true of a large majority. 
I have reasoned with ‘rollers’ (of iron) and others who employ 
boys, and have visited at their own homes parents of children 
illegally employed, and still I find the principles of the Factory 
Acts have made very little way in the affections of the people. 
They do not seem intelligent enough to look beyond the imme- 
diate present. In fact, this want of intelligence is one of the 
melancholy features of the district. 

On the part of the workmen and parents there is too often a 
systematic effort to evade the law. This is especially the case 
in iron mills and blast furnaces, of which I have 138 in my dis- 
trict. In these works, as you are aware, there are ‘ night and 
day turns,’ and as they are unenclosed, there is every facility 
afforded for children to slip in and out unobserved. 

Many masters are very anxious to keep the law, and have in- 
flicted fines on the men that employ children illegally. Mill 
‘rollers’ who may be making £8 and £9 a week will employ a 
child of eleven surreptitiously in the night turn, and for ten 
nights in a fortnight, because he costs a trifle less than one of 13. 

The boys are taught by the men to run away the moment the 
Inspector is seen, or they are concealed in furnaces that may at 
the time be out of use. 

With regard to parents, they make false entries in their Bibles, 
bring certificates of birth for a different child, and use every 
means they can think of to induce the surgeons to pass their 
children for full-time. 

If the children are refused or discharged, they often manage 
to get them back into the works undiscovered. 

Nor is it a rule that the poorest parents are the worst. ‘It’s 
a pity as them as makes these laws aren’t got to keep the chil- 
dren,’ is a common expression used by parents who can well 
afford to keep their children properly. ‘ Puddlers,’ ‘colliers,’ 
and others earning the highest wages make their children work 
on the ‘ night turns.’ 

For example,” he adds :— 

“ Having discovered that a boy of 12 years old was working 
at night, I went to the house where he lived at 11°30 A.M., and 
found that he had been working always at night for some time. 
He had been at work the whole of the previous night, though 
suffering from a severe burn in the arm. This child worked 
from six o’clock at night till six in the morning ; reached home 
at 7 A.M. ; had to be at school at 2 P.M.; and back to work at 
6 P.M., having only seven hours out of the 24 for meals and rest. 

This was such a bad case that I went to the factory where the 
father works, and where his employment is constant, and he 
admitted the wages of his family to be as follows :— 


§. 
Father, perannum ss. ° . mo 6 
One son, about 19 ° . + SF 4 
One son, about 14 ° . ‘2-36 


Total . . e 


and yet he made his child of 12 years old work every night all 
night! Nor is this a solitary case. I have discovered many 
children working always at night in iron mills, attending school 
half-time by day, and so completely exhausted as not to be able 
to keep awake at school.” 

In further pursuing the subject of the increase of half-timers 
in these iron districts, one regrets to see so much of this inapt- 
ness of parental feeling to appreciate the efforts that are making 
to educate their children. Never before have I seen so much 
attempted in this way, entirely for their benefit, and with how 
little gratitude !_ The employment of these little ones is seldom 
for the sake of the education that it brings with it. It merely 
supplies the demand made by labour to remedy the draft of 
children of 13 into the middle ranks of factory workers, and to 
replace these in the workshops wherever possible with lesser 
ones ; shops which it is no exaggeration to say, are often the 
veriest dens, partially lighted, often without sanitary arrange- 
ments, and in which, so long as the labour is performed, sentiment 
is blind, pity is deaf, and education is mute in the presence of 
the ignorance that is manifested. 








Thus Mr. Bignold reports also from Manchester :— 
“ There have been 20 prosecutions of employers, and four of 
parents, and these have been attended with the best results 
especially in the town of Middleton, where, since the decline of 
the silk hand-loom weaving, the manufacture of hat trimmings 
is extensively carried on. There are four or five factories where 
steam power is used ; but there is also a considerable number of 
manufactures by hand looms. At the commencement of last year 
there were under 30 half-timers from the workshops at the 
Middleton school. There are now 168, thus distributed : at the 
National school, 48; at St. John’s Church school, 42; New 
Jerusalem school, 14; National school, Tonge, 52; Roman 
Catholic school, 12, These all attend school five days a week 
for three hours in the morning, or 2! hours in the afternoon, the 
same as factory workers, of whom there are 440 in two other 
schools from cotton factories in the neighbourhood. 

There is no school board in Middleton, and in that place the 
Workshops Act has supplied a want; for the schoolmasters as 
well as the employers say that the thronging of their schools with 
workshop children is directly to be traced to prosecutions in 
January last, when a weaver was fined £2 Ios., and a parent 
1os., after which they sent children to school who up to that 
time had stood at the looms from 6 A.M. to 6 P.M., many of them 
of the age of eight and ten years. 

In Manchester proper there has been a large increase of 
workshop children at school, During the present year they have 
increased from 111 to 275, in schools that are situated in districts 
where there are no cotton mills. 

The trades in which these children are employed are as 
follows : rope making, 73 boys ; heald knitting, 67 girls; paper 
ruling, 28 boys ; fibre drawing ahd brush making, 24 boys and 
8 girls; artificial flower making, 18 girls; pickle making, 16 
girls ; button making, 8 girls ; belt and braces making, 8 boys 
and 3 girls.” 

As in most of these cases, and in a great many others, the 
children attend school factory hours, z.e., three hours or two 
hours and a half every day instead of 10 hours a week, there 
seems no reason why the education clauses of the Workshops 
Act should not be amended and assimilated to those of the 
Factory Acts, and education under both Acts be carried on 
simultaneously. 

In this way numbers of street Arabs would be drawn from 
their haunts of vice and wretchedness, be no longer recruited 
by these workshop casuals, and the blessings and benefits of 
education be conferred upon both. Of the educational and non- 
educational state of two or three other parts of my division the 
following is about a fair average. In the brickworks near 


Stourbridge :— 
Number Can read Read Neither 
of hands but not and read nor 
examined. write, write. write. 
Under 18 years of age 8 16 7 
Between 18 and 30 20 40 18 
» 30 and 50 3 15 14 
»  50and 70 2 4 5 
In tin works in the same neighbourhood— 
Under 18 years of age 4 15 18 
Between 18 and 30 II 33 23 
a 30 and 50 12 28 II 
» 50 and 70 4 5 5 
In glass works— 
Under 18 years of age 7 48 3 
Between 18 and 30 5 36 5 
% 30 and 50 I 29 2 
mn 50 and 70 ° 2 I 


So that workers in glass seem to be much better educated 
workers than either in bricks or in tin. 

Mr. Sub-Inspector Jones was at the trouble of making this 
inquiry for me. ; 

Of the nail and chain districts I have before spoken. 


The progress of the half-time system in Birmingham. 


Mr. Sub-Inspector Johnston writes to me on the 29th Septem- 
ber 1873 :— 4 

“] hear that there area great many small schools started in 
this town to evade the school-board regulations, and I found 
some half-timers myself to-day attending one of them. The 
mistress, a rather dirty-looking person, could show me no copy- 
books, nor specimens of her pupils’ writing. In the schoolroom, 
12 ft. by 15 ft., there are 35 children, she says, when all are there. 
There were a few slates, very small ones, some broken, and this 
was all the apparatus I could discover. Charge, 1d. a week for 
half-timers. Am I to tolerate such schools? The teaching 
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may be effective, but it is very problematical, and I cannot visit 
all such schools to ascertain whether any instruction is really 
imparted. Strictly speaking, I cannot hinder parents sending 
their children thither, without going through the formality of 
disqualifying these teachers. 

“W. H. JOHNSTON.” 


This letter of Mr. Johnston’s induced me to visit Birmingham 
very frequently during the autumn of last year, and to spend 
some time with the three Sub-Inspectors stationed there, in as- 


certaining for myself the condition of certain schools in which | 


half-timers were said to be found, as well as the qualifications of 
the teachers. This is our duty under both the Factory Act and 
the Workshop Act. 

An inquiry into the number and kinds of schools in Birming- 
ham led to the following facts, which I have reason to believe 
are exact. 

In Birmingham there are now— 


Public elementary schools under State inspection . 72 

Schools known to be efficient, not under State inspec- 
tion . . . i ; : , é ° 17 
Private adventure schools under masters . ° - 16 
- » i mistresses . . - 290 


Total . - 395 








In 17 of these schools under mistresses, which I visited with 
the Sub-Inspectors, I found as follows : 


Average dimensions of 17 schools ‘in cubic feet per 
Pee ee ke ee 

Average number of children in usual attendance - 35 

Average fee per child . : ; : , . - 3a. 

Hours of attendance—morning, 9 to 12; afternoon, 2 
to 4 or 4.30. 


To which I append the following remarks : Many very disor- 
derly, only one teacher, and she very inefficient; closets very 
disgracefully full, often unfit for use ; one or two teachers nur- 
sing children also. 

Since the date of the above, Mr. Sub-Inspector Johnston, in 
whose district and in Mr. Hoare’s most of these so-called schools 
are to be found, has made me another very careful examination, 
with the following results :— 

Number of schools visited, 40; cubic area, total in feet, 
76,423% ; average cubic area per person in feet, 67 ; number of 
scholars, 1,139 ; average charge per child per week, 3$d. ; hours 
of tuition—morning, 2h. 40m. ; afternoon, 2 hours. 

I will add but one letter of Mr. Sub-Inspector Hoare’s, of a 
school he has visited since I was there, which is as follows :— 

“T yesterday visited a school that far surpasses anything I 
have previously visited—65 children and infants huddled to- 
gether like sheep or pigs. The cubic feet of air for each child 
was under 30. The usual mode of ventilation was by opening 
the front and back doors. I had to squeeze between the children 
to move about in the room. Education must have been entirely 
out of the question, as the two women present had their hands 
full in keeping order. 

“C. C. W. HOARE.” 


Mr. Johnston in a note of explanation with his return adds, 
“ The cubic area is better than I expected, owing to asprinkling 
of more respectable schools than those you visited with me.” 

The summing up of the case of these so-called schools,—but 
which, for the most part, are simply care-taking places, and 
scarcely that,—is, the parents who send their children to many of 
the above 290 so-called schools cannot fail to be spending their 
earnings upon a shadow, if they believe they are obtaining any 
education whatever. 

Let us compare this cubic space with the following : “ Of cubic 
space of air for each man there should not be less than 500 cubic 
feet (the army standard for barracks is 600). This 500 or 600 
feet must be changed at least twice every hour.” Then let us 
think of these poor children respiring 67 cubic feet all day long 
with perhaps one change at noon. 

If they are simply sent to be taken care of out of the streets 
whilst the mothers are at work, that is another affair. But 
many of these places are totally unfit for human habitation, by 
the foulness of the air which is respired, and the crowded con- 
dition in which they are found. If the average number (35) 

the 17 places I visited is a fair representation, then there are 
upwards of 10,000 children in Birmingham, under 12 years old, 
most of whose parents are to a certain extent defrauded of what 
they pay for education, as it is called, hoping and expecting 
mental culture, but not obtaining it. Moreover, as it strikes 
me, not only are these care-taking places full of evil propensities 











and associations, but from them there cannot fail to be carried 
into future elementary schools these same propensities and as- 
sociates, to corrupt others, and to spread an evil influence where 
mayhap it is at present not existent. 

Even on Mr. Johnston’s average per school, the numbers of 
children in such places in Birmingham are between 8,000 and 
9,000. 

Whilst these care-taking places remain as they are, Birming- 
ham has a great and growing work to do that will have to be 
done before it rises to the expectation of public opinion. Care- 
taking places are, I believe, necessary for such vast populations ; 
and adventure schools have had a long existence, and they will 
be continued. But there is nothing to prevent, whilst there is 
everything to recommend, that every woman professing to teach 
even the alphabet should provide cubic space in which to teach 
it without prejudice to the health of her pupils, and decent ac- 
commodation for the offices of nature ; and, above all things, 
such teachers should be certificated as to their qualifications to 
teach even the alphabet and the lesser acquirements of knitting 
and needlework to fit children for home helpers if for nothing 
else. Character too, ought by such certificates to form part of 
the teachers known qualifications, and thus be a safeguard 
against entrusting improper persons with the responsible office 
of taking care of the young. 


Pearl Shell Cutting. 


Mr. Sub-Inspector Bowling reports as follows on this sub- 
ject :— 

“ Are you aware that there is a strict trades-union rule among 
the pearl button makers in Birmingham, prohibiting the use of 
steam power in making pearl buttons? You know how dan- 
gerous is the dust arising from this manufacture, and how very 
much the people employed in it suffer from lung disease; and 
yet this rule of the union stands in the way of providing means 
by the use of a fan, or other mechanical contrivance, to get rid 
of a good deal of this dust.” 


Prosecutions. 


It will be seen by the appendix that the number of prosecu- 
tions has again been very considerable. The total number 
amounts to 341, of which 168 were from factories, and 173 from 
workshops. They have been for the usual classes of offences, 
and some have been distinguished by a wilfulness which it was 
impossible to misunderstand, and could not be passed over. 


Accidents. 


The accidents too have again been numerous. 
number is 817, of which 82 were fatal. 

Fatal accidents indeed enter into the number with far greater 
frequency than formerly, which is to be anticipated. But if we 
consider that only those are reported here which arise from 
certain causes, such as by machinery and by explosions, we 
must not close our eyes to the fact that many others have 
occurred which have been ignored in 1873, that would have been 
reported in 1863. There has been therefore a great amount ot 
suffering, of which no notice has been taken. 


The total 


On the contemplated reduction of the hours of labour in 
Factories. 


The reports of Drs. Bridges and Holmes to the Local Govern- 
ment Board, on “ proposed changes in hours and ages of em- 
ployment in textile factories,” presented to Parliament in the 
spring of last year, if it has done nothing else, has established 
one fact of the highest importance to the welfare of the factory 
population; namely, that factory legislation has ever been, and 
still is, a purely sanitary and educational work. It was so dealt 
with by the first Sir Robert Peel in 1802, was confirmed by the 
3 & 4 Wm. 4th, c. 103, and more or less exhibited in their ten- 
dencies in all the Acts for the regulation of factory labour, down 
to the Lace Act in 1861, which showed the first symptom of 
retrogression, by enacting that “youths of 16 years old might 
work between the hours of 4 o’clock in the morning and Io 
o’clock at night, though not more than 60 hours a week, nor 
both early and late on the same day.” 

The Act of the first Sir Robert Peel was by him intituled, 
“ An Act for the preservation of the health and morals of ap- 
prentices and others employed in cotton and other mills, and 
cotton and other factories.” 

The Act of 1833, continuing this idea was intituled, “An Act 
to regulate the labour of children and young persons in the mills 
and factories of the United Kingdom, inasmuch as there are 
great numbers of children and young wa now employed in 
mills and factories, and their hours of labour are longer than is 



































































































































































































344 


THE PRACTICAL MAGAZINE. 





desirable, due regard being had to their health and means of 
education.” 

It seems that previously to 1832, young workers in factories 
were all apprentices, for Dr. Hawkins, in his report as one of 
the Commissioners in 1832, states of a Mr. Newton that—! 

“He made a weekly allowance to each apprentice, varying 
from 6d. to 1s. 6@. He also provided two individuals to act as 
Sunday schoolmasters. They do not go to church,” says he, 
“ because the nearest church is three miles off, but prayers are 
read to them twice on every Sunday. Their breakfast is of milk 
porridge and bread, as much as they please, their supper the 
same. They have meat six days in the week for dinner, and as 
much as they choose, with potatoes and broth. There are 
separate eating rooms for the boys and girls. They have clean 
sheets once a fortnight, and clean shirts and shifts once a week. 
The beds are clean and neat, and not too many in one room. 
Three little ones sleep in one bed, and two of the older in one 
bed. The greater part remain in the establishment till they 
marry.” 

Such was the early history of factory labour. 

Then it was that, by the Act of 1833, it was enacted: 

“That no child or young person should be employed in fac- 
tories without a surgical certificate, testifying that such child or 
young person was of the ordinary strength and appearance of a 
child? of the age of nine years (since reduced to eight),? and 
that, in order to obtain such certificate, such child was to 
appear before some surgeon or physician of the place or neigh- 
bourhood of its residence, and to undergo his personal exami- 
nation, which certificate was afterwards to be countersigned by 
a justice of the peace.” 

A similar certificate was also required for a person under the 
age of 18 years‘ (since reduced to 16),> but over eleven, twelve, 
or thirteen years of age, as the time arrived for these modifica- 
tions to follow, before the persons could be employed. 

So once more in 1844, by the 7th Victoria, chap. xv.,° this 
provision of the physical condition of a child or young person 
during factory labour was further enforced by an alteration in 
the form of the certificate, and also by the appointment of fit 
persons” to give such certificates by the inspectors of factories, 
in which certificates they were not only to state their belief in 
the actual age of the person certified, but also that he or she 
“was then of sufficient health and strength, and not incapaci- 
tated by disease or bodily infirmity for labour, or liable to be 
injured by continued employment.” In the Act of 1802 no age 
was fixed at which children should legally begin to work, and 
consequently such as were of very tender years were introduced 
to it, even as young as six and seven years of age; hence the 
following sentence in the report of the Factory Commissioners, 
dated June 1833 :— 

“The effects of factory labour on children are immediate and 
remote. The immediate effects are fatigue, sleepiness, and 
pain. The remote effects, such at least as are usually conceived 
to result from it, are deterioration of physical constitution, 
deformity, disease, and deficient mental instruction and moral 
culture.” 

Such was the language of the Commissioners in 1833 with 
respect to factory workers; and such, to an extent at least, 
would have been the same language of the children and female 
young persons in 1873, but for these salutary, because sanitary 
laws. 

I do not, however, propose to re-examine the evidence of the 
past effects of factory labour upon the workers ; for, as I have 
before reported, when first I knew it in 1830, and when children 
of five and six years old were employed both by night and by 
day, except in cotton mills (not night and day), it could not be 
denied that the factory cripples of Lancashire and Yorkshire 
were a remarkable sight ; it being a common expression that 
they seemed almost as numerous, in proportion to the popula- 
tion of the industrial towns of these counties, as sailors were in 
Liverpool to its general population. 

Happily now there are none of these specimens of deformity 
left ; nothing but the historical fact that, those who agitated the 
factory question between forty and fifty years ago seem to have 
hit upon their causes and the remedy; for no sooner was the 
excessive overwork stopped, and the age of admission to work 
advanced, than cripples disappeared altogether. 

What I am desirous of doing is, of proving (for it is im- 
portant to my present purpose that I should plainly do so), 
that, from the beginning, factory legislation was a sanitary and 
educational work, to “ prevent,” in the language of the first 





! The practice of employing apprentices in mills began to decline in 
1816, and ended soon after 1832. 
73&4 Wm. IV. c. 103. s. xi. 
*3&4 Wm. IV.c. 103, s. xiv. 

6 7 Vict. c. 15. s. ix. and schedule A. 


* 9 Vict. c. 15. 8. Xxix. 
oo Viel: G 155% M. 
1 9 Vict. c 15. 8. Vili. 








Commissioners, which I here repeat, “the deterioration of the 
physical constitution of the workers, deformity, and disease ; to 
ward off the consequences of deficient mental instruction, and 
to afford opportunities for moral culture,” whether to children, 
young persons, or women. 

My position, in 1832, with respect to these grievances of 
factory working, is what I am wishful to recall, however per- 
sonal and even egotistical it may seem ; for there appears to be 
the opportunity now presenting itself, to reintroduce the recom- 
mendations which at that time of day weighed with so many 
humane masters; and in good truth, in no small measure, 
originated more than one of the sections of the Act of 1833, that 
have been productive of such happy results. 

Down to 1832 I was practising as a young surgeon in Leeds, 
where I resided, and was on greater or less intimate terms with 
many of the largest local manufacturers. 

One of these, Mr. Robert Derham, of Leeds, a worsted 
spinner, working his mill night and day, speaking to me of the 
harass and vexation of the cry for the “Ten Hours Bill” (then 
heard everywhere), and the odium which it threw on the manu- 
facturers as a body, protested in vehement language that “he 
would submit to it no longer, but would give up business, and 
leave the people to find other modes of employment.” On 
which I remarked that he was very unwise to think of anything 
so absurd, or to let such a question vex him ; since he, and all 
the manufacturers, had the remedy for it in their own hands. I 
well remember his exclamation, “ And pray, sir, what is that ?” 
I replied, “You are undoubtedly destroying the health and 
limbs of some of the children whom you work night or day; 
and others are being deformed in consequence of the many 
hours they stand every day, having no seats on which to sit 
down ; as well as by the stopping of the spindle with the knee, 
when piecing up broken threads. Remember,” I said, “these 
workers are fed only on bread, smeared with dripping instead 
of butter ; and with now and then a red herring, and nothing 
but thin coffee or tea to drink.” 

“ Well, sir,” he said, “‘and what’s your remedy ?” 

“Put on to your works,” I replied, “ your own medical man to 
stand between you, your workers, and the public ; let him visit 
the factory by day, as often as may be necessary, and by night 
also, when he is himself called out. Let him go round the 
rooms, when and where the people are at work, so as to watch 
the effects of the labour upon them. If he sees any of them 
suffering from preventible causes, let these be remedied. Let 
the little ones go to half-time work, and to school. Let all that 
are being deformed be discharged. And for yourself, in future, 
when any observations are made to you, or about you in your 
hearing, that you are killing the children, say, ‘No; I am not, 
my medical man is my defence. He has all my authority with 
respect to the health and physical condition of my workpeople ; 
and if any are still suffering, he alone is to blame, I am not.’” 

In a moment he replied, “ Well, sir, and what will you come 
for ?” 

I answered that he ought to employ his own medical man. 
He said, “ No; you have got the right idea; do you come and 
work it out ;” and taking a latch key from his pocket he gave 
it me, saying, “From this moment, sir, you are more master 
of the health and social comforts of my factory workers than 
I am.” 

This duty I performed for three or four years. Other manu- 
facturers soon followed his example, and in a few weeks I had 
forty of the largest mills in Leeds and the neighbourhood 
under my care. 

The one singular, and to me the most interesting professional 
result of this arrangement remains. 

A short time after he had appointed me he called me out of 
bed on a Sunday morning to write him the detail of my expe- 
rience in this factory work, which he wanted urgently to send 
to London. The question of factory legislation was about to be 
brought before Parliament, and a very close division was 
expected. A perambulating commission was about to be asked 
for to make inquiry into the whole subject in the manufacturing 
districts, and one Yorkshire member was said to be against it. 
Him, he hoped to influence by my report. That report was 
sent, and reached the member in the House. He voted for the 
commission, which was obtained by a majority of one. He was 
that majority of one.' That commission evoked the Factory 
Act of 1833; and, is it too much to say, all the Factory Acts 
that have succeeded it ? 

On the 22nd of October, 1834, I received my appointment as 
Superintendent of Factories under Mr. Inspector Rickards, one 





! This incident of the majority of one is also recorded by Mr. Phili 
Grant, of Manchester, in the ‘* History of Factory Legislation,” 1866, 
page 38. 
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of the first four Inspectors appointed by Lord Melbourne. I 
had written to Mr. Rickards offering to assist him in Leeds 
gratuitously. He asked me to accept office under him, which, 
so far as Leeds was concerned, I acceded to. But having taken 
the cholera in 1832, when I was parish surgeon, after attending 
a great many cases, and my nervous system being a good 
deal shaken (as was that of everyone who took the cholera 
and recovered), I deemed it advisable partially to give up 
practice and to undertake an enlarged district under Mr. 
Rickards. 

To me at that early period was assigned the whole of the 
West Riding of the county of York, with two or three excep- 
tions ; and to the memories of the West Riding that remain, I 
leave my public character, and their opinion of the manner in 
which the difficult and onerous task of putting this highly penal 
statute into active operation for the first time, was attempted 
and accomplished. 

My principal object in recalling these circumstances is, to 
remind the manufacturers of the present day as well as the 
working classes, of the sanitary value of the professional visits 
I paid to mills before this public appointment took place; and 
further, to put on lasting record the professional opinions of two 
medical commissioners sent by Government especially to 
inquire into certain insanitary allegations made against factory 
labour in 1873, to the effect that, “there are still in existence 
specially unfavourable conditions in two manufactures, which 
together employ more than three-fifths of all protected persons 
in textile trades, namely, the cotton and the flax manufactures ;” 
adding however that, “some of these evils admit of entire 
removal ; and all, probably of mitigation, were sanitary inspec- 
tion of factories rendered more efficient than in the present 
state of the law it is.” And moreover that, this conclusion is 
also admitted by the manufacturers themselves in 1873, in their 
reply to those commissioners, when they rejoin :— 

“We suggest the proper course is to make sanitary inspection 
sufficient, to remove thereby the removable evils, to mitigate 
those capable of mitigation, and not to pass a law which, if 
passed, will be permanent, and will operate as a heavy export 
duty upon productions supplying 120 millions out of the 220 
millions of our exports.” 

I humbly submit that this is the very essence of my original 
experience yet unchanged, and trust that it may be on the eve 
of its acceptance and accomplishment now. 

But to resume. The surgical certificates of the Act of 1833 
to which I have referred, was my first practical consideration after 
my acceptance of office, and how to grant them with most con- 
venience to all parties—a difficult problem, but to be solved by 
judicious care and tact ; for on these certificates were to be based 
the anticipated improvement of the past physical deterioration 
of the children, which the perambulating commissioners had de- 
nounced in their first report. 

And not only so, but in the beginning they were often open to 
animadversion both by parents and manufacturers, when they 
were refused to children on the ground of insufficient stature, or 
of some disease then commencing to manifest itself, or of some 
filthy condition of person likely to contaminate both mill and 
school. Moreover, the evil effects of labour in the different 
kinds of mills, now for the first time subject to inspection, had 
to be studied. In woollen mills, amongst Gallipoli oil, soft soap, 
and indigo, which rendered traces of incipient disease connected 
with the manufacture (happily in woollen mills they were very 
few) difficult of detection; and in the warmer atmospheres of 
worsted and cotton mills, and in the dusts and damps of those 
in which coarse flax and tow, then the bases of the common 
yarns of flax spinning mills, had to be manipulated. All these 
had to be thoroughly comprehended before the changes resulting 
from simple confinement within four walls for a fixed period, or 
specific diseases, could be separated and taken into considera- 
tion. The child, be it remembered, had to appear before some’ 
surgeon or physician of the place or neighbourhood of its resi- 
dence, in order to obtain the certificate, for which, by the way, 
no provision was enacted as to payment. Then it had to pre- 
sent it at the mill where it sought employment on its next appear- 
ance there, as its permit to be employed; but whether it was the 
certificate of A or B, or of an elder brother or sister, who from 
ordinary age needed no certificate, but which A from his defi- 
cient stature could not have obtained, nobody knew, and there 
were no means of detecting. 

The evidence of Mr. Horner, then one of the Chief Inspectors, 








before the Committee of the House of Commons in 1840, on the | 
words “some surgeon or physician,” need only to be quoted to | 


show the mischief of such an authority, and how necessary it was | 


to have it amended. 


Mr. Horner was asked by the Chairman,— 

“Ts any person calling himself a surgeon, in any part of the 
manufacturing districts, qualified to grant certificates ? 

Answer. According to the opinion of the Crown lawyers, I 
conceive that any person performing a surgical act—for example, 
a tooth-drawer—would be entitled to grant a certificate ; a cow- 
doctor might grant a certificate.” 

The Committee, therefore, in their report recommended,— 

First. “ That medical certificates should be granted by surgeons 
specially appointed by the Inspector of the district.” ! 

Secondly. “ The certificate of the appointed surgeon should be 
granted at the factory only, unless with special leave, for a spe- 
cial case, given by the Inspector or Sub-Inspector.” ? 

The sections in the 7 Vict. c. 15, 8 to 17 inclusive, were 
all passed, to obviate this evil of miscellaneous certificate 
—_ and to ensure due protection to both manufacturer and 
chil 

On one or two of these clauses I have a little experience to 
offer ; and, ; 

Firstly, on the practice that has been adopted of late with 
respect to certificates given elsewhere than at the factory (for it 
is an alteration and a departure from the important scheme of 
protection intended to be afforded by such certificates, and to 
be fraught with the danger of a return to the evils from which we 
had escaped.) 

I refer particularly to Clause XI., which enacts that “these 
certificates shall be granted nowhere else than at the factory 
where such person is employed,” but which are now “allowed 
to be granted at the house of the surgeon, if they are brought 
from any factory where only five persons are ever employed ;” 
and, 

Secondly, to sub-section (e), s. 25, Factory Act Extension Act, 
1867, in which it is enacted that a surgical certificate given by a 
certifying surgeon shall not be invalid solely on account of the 
employment of the child or young person named in such certifi- 
cate, in a factory other than that for which the certificate was 
originally granted, if such factory is within the district of the 
same certifying surgeon. 

With regard to the first objection, the reason for granting cer- 
tificates only at the factory, was to prevent their being given to 
older children as I have previously stated, in substitution for 
younger children. Nor was this difficulty obviated by children 
being sent with an overlooker to the house of the surgeon to be 
certified, that their identity might be secured. On the contrary, 
this arrangement was pregnant with twoevils. In the first place, 
it was troublesome to the surgeon, who did not want his house 
and family arrangements disturbed by the visit of so many dirty 
children at once; and in the second place, when two or three 
overlookers met at any surgeon’s house, and had to wait for his 
advent when out on some special case, the manufacturing pro- 
duct of each master, however intended by the manufacturer to 
be kept secret, was wont to be the subject of conversation by 
them ; or, if not this, much time was lost in the surgeon’s un- 
avoidable absence. 7 

With respect to the invalidity of a certificate when carried 
from mill to mill in the district of the same surgeon’s district, 
there is a serious legal objection to this procedure. 

Firstly, as the law admits liability by an employer for two 
months after an offence has been committed, the danger to him 
of thus losing sight of a certificate, supposing him to give it up 
to a child on leaving his factory, is very considerable. He re- 
quires it at least for that two months, in order to protect himself 
from the consequences of having employed a child without a 
certificate, should it have been lost or mislaid within that period ; 
and he ought not to part with it till those two months have 
elapsed ; and, é 

Secondly, a child or young person may be certified as physi- 
cally fit for work at a class of works which by some cause or 
other may have so affected its health as to render it wholly unfit 
for other work till its physical condition is restored. 

It needs, therefore, to be re-examined on every change of em- 
ployment, if the new employer desires to have robust labour. 
Nor is it at all desirable that extraordinary facilities should be 
afforded for frequent changes from mill to mill for either master 
or worker, 

Lastly, so much has been said on the cost and trouble to the 
employers of these certificates of age, that I was glad to see the 
subject taken up and fully considered by the Associated Cham- 
bers of Commerce at their annual meeting in Cardiff in Septem- 
ber last, and the question of the abandonment of their use 
negatived “ by a large majority,” in proof of which I append the 
subjoined report from the “Western Mail” of September 26, 


1873. 





3&4 Wm. IV. c. 103. s. xii. 








' 7 Vict. c. 15. S. 9. 2 7 Vict. c. 15.s. xl. 
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“ THE ASSOCIATED CHAMBERS OF COMMERCE AT CARDIFF, 
SEPTEMBER, 1873. 


Conclusion of the Conference. 
Amendment of the Factories Act. 


Mr. Bartleet (Birmingham) moved the following resolution :— 

That this association take steps to obtain the abolition of 
surgical certificates under the Factories Acts, such certificates 
not being required by law under the Workshops Acts. 

He proposed to consider several points in favour of his motion. 
First, that surgical certificates should be done away with, as they 
were not required by the law under the Workshops Act. Second, 
that the chief object of the certificate was entirely defeated. 
Third, that it was unjust to require a certificate from employers 
in factories, whilst employers in small workshops were exempted. 
Fourth, that a certificate of birth be substituted for a surgical 
certificate. The object of the surgical certificate was intended 
to act as a check on the age of children and young persons. 
When the Factories Act was passed, it was necessary that a 
surgical certificate should be obtained, because the registration 
of births was then very imperfectly carried out. Now the ar- 
rangements were such that no surgical certificate could be equal 
to a certificate of birth. He further argued that the operation of 
the surgical certificate in towns where there were small workshops 
and perhaps only one large factory, was to drive children from 
the well-ventilated factory to the small and ill-ventilated work- 
shop, and thus the health of the children was greatly deteriorated. 
Parents found that they could get their children more readily 
into workshops, and the consequence was that unhealthy chil- 
dren were driven into the workshops to their detriment. It was 
a great injustice to factory employers in Birmingham, because it 
laid a tax upon them of £3,000 a year to obtain the surgical cer- 
tificates, whilst those who had workshops entirely escaped from 
that tax. Asimilar state of things existed in Sheffield and other 
towns.’ The factory employers found that they could not com- 
pete with the workshops in obtaining children and young persons. 
Looking at all the circumstances attending the operation of the 
Factories Act in reference to the surgical certificates, he was 
decidedly of opinion that the system was unjust to the large 
manufacturers throughout the kingdom. As a rule, that body of 
men did all they could to promote the welfare of the young per- 
sons in their employ, and it was not fair that they should be 
subject to an undue competition by reason of the operation of 
the law in the matter of certificates. He therefore asked the 
meeting to adopt his resolution. 

Mr. Heaton (Birmingham) seconded the motion, observing 
that he should be glad to see the Workshops Act brought up to 
the Factories Act. 

Mr. Morris (Halifax) said that no Act had given such general 
satisfaction as the Factories Act. It had been a great blessing, 
so that children who could not help themselves were preserved 
from the heartlessness of their employers. The masters equally 
recognised the humanity of the Act. The great object of the 
Factory Act was to secure that children should not be employed 
before a certain age as short-timers, and afterwards as full- 
timers. Some security must be obtained that the age shall be 
correctly ascertained; and nothing appeared more ready than 
that of obtaining a surgieal certificate, because they had to be 
satisfied, not only as to the age of the child, but that it possessed 
the ordinary strength and vigour of the required age. That re- 
quirement would not be met by the mere certificate of birth. It 
might be said that protection would be given by paternal care, 
but in practice that was found not to be the case. Parents 
would endeavour to pass their children at an age to which they 
had really not attained ; in that case the surgeon’s certificate 
was of double value. He contended that the Factories Act 





Mr. Marsden (Huddersfield), as an employer of labour in the 
cotton-spinning trade, was of opinion that a certificate of birth 
would answer every purpose. He was in favour of the motion. 

Mr. Wilson (Middlesborough) opposed the motion. He be- 
lieved the employers in his district were very well satisfied with 
the working of the Factory Act. They found a great advantage 
in having children passed properly by the surgeon before they 
were allowed to work. He wished the Workshops Act to be 
brought up to the Factories Act. 

Mr. Manfield (Northampton) opposed the motion. He agreed 
with the seconder of the motion that it would be well to bring 
the Workshops Act upto the Factories Act. He hoped the 
motion would be modified. 

Mr. Livingston (Swansea) moved an amendment to the effect, 
that the chamber strongly recommended the assimilation of the 
Workshops Act to the Factories Act. 

The amendment was objected to as being out of order; and 
it was not pressed by its mover, who said he would give notice 
to bring it forward at the next meeting if the motion were adopted. 

There was a little further discussion, and after the mover of 
the resolution had been heard in reply, the resolution was nega- 
tived by a large majority.” 

From my personal knowledge of Mr. Bartleet, the mover of 
the foregoing resolution, I feel sure he could not previously 
have contemplated the evil he would have brought about, had it 
succeeded. 

What was wanted to assimilate the Workshops Act to the 
Factory Act, in respect of the ages and physical fitness of chil- 
dren was to add the law of these certificates in a modified form 
to the former of these statutes, rather than to have attempted to 
abandon them altogether. 

I have no desire that small workshops should be put to the 
expense of surgeons’ visits, unless in cases where the apparent 
age of a child newly admitted to work is manifestly under eight 
years, or under thirteen, or where there are suspected causes of 
disease from miasma in or near the workshop. It would be 
a safeguard enough against improper employment if the In- 
spector or Sub-Inspector of Factories had the power to call in 
the certifying surgeon in any of such cases, or where a baptismal 
certificate had been tendered in proof of actual age, without the 
physical fitness, 

But if in the larger classes of works, to the mere fact of being 
attached as certifying surgeons, the same occasional (say 
quarterly) inspection of the people when at work, as I used to 
make in 1832 in the mills under my professional charge was 
conjoined, the certifying surgeons would not only sign their 
testimony to the physical fitness of the hands to be employed; 
but for the whole of all works they would form a body of real 
officers of health of incalculable value, not only to the mill 
occupiers, (who would thus obtain a guid pro guo, in robust 
labour, which now they do not always obtain, and a comfort in 
their freedom from individual responsibility,) but for the whole 
industrial districts in which the workers live. They would un- 
doubtedly soon detect the causes of preventible diseases, and 
direct attention to their arrest or removal. 

From the date of such appointments no commissioners would 
be needed to inquire into them, for these officers of health would 
annually leave with each mill occupier a record of home hygienics, 
so to speak, which to the mill occupier would be satisfactory 
in the first degree, and to the public, doubly so. 

For no one can deny that, where numbers of workers are col- 
lected together within the walls of factories and workshops, there 
may be distributed unconsciously the germs of maladies, to be 





worked well, and the Halifax Chamber gave the motion its de- | 


cided opposition. 

Mr. Ormerod (Halifax) said the remark of the seconder of the 
motion commended itself to all present—the desirability of 
bringing the Workshops Act up to the Factories Act. The 
effect of the protection clause of the Factories Act had been to 
give them a race of children comparatively stronger than before. 


Drs. Brydges and Holmes held an inquiry into the operation of | 


the Factories Act, and they gave it as their opinion that instead 
of limiting the Act to children of eight years of age it should be 
extended even to ten years of age. In many instances children 
worked only half time until they were ten years of age, because 
the excessive temperature in which they worked was detrimental 
to their health. The Education Act was being gradually ex- 
tended, and he thought it would in time operate in such a way 
as that all children would be compelled to go to school. He 
opposed the motion. 


scattered abroad among all classes; and to be fostered by habits 
or neglects into an unhappy maturity. 

In further proof of this I introduce the testimony of the senior 
certifying surgeon for Preston, which but echoes my opinion all 
the time I was in practice, and I am sure also that of every 
| certifying surgeon who takes real interest in his work, beyond 
that which is simply pecuniary :— 

“The proposal which has been made to accept baptismal 
registers instead of the forms which we now fill up, appears to 
be open to very serious objections, even if age was the only 
qualification required. Who, for instance, is to examine the 
certificate in order to ascertain that it is genuine and that it 
relates to the particular child or youi._g person described? It 
would never do to intrust the examination to the manager, book- 
keeper or other person interested in the working of the factory. 
I have had many illustrations of the mistakes which such persons 
make in reference to certificates obtained from the registrar. 

I have been told, ‘this boy is 13, for he has brought a copy 
of his register,’ but on examining it I have found that the boy 
was nine or even twelve months short of the required age. It 
seemed to be assumed that a boy was necessarily thirteen be- 
cause he produced a certificate of baptism. Moreover, I have 
met with certificates which have been tampered with, and yet 
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the alteration was not detected until the boy and his certificate 
were presented for examination. The Sub-Inspectors could not 
possibly attend to the matter unless their districts were dimi- 
nished and their periodical visits made more frequently than 
they are at present. Since my attention was called to the sub- 
ject, I have examined, too, the arms of those presented to me 
for the marks of vaccination, and where these have been absent 
I have forwarded to the vaccination inspector appointed by the 
guardians the name and address of the child or young person, 
and he has almost in every case succeeded in persuading the 
parents to have this salutary operation performed. 

The examination of the arms for the marks of successful vac- 
cination, and the course which I adopt where none can be found, 
appears to have the effect of inducing parents to have their 
children vaccinated before they allow them to be presented to 
me. I infer this from the fact that sometimes the arms of 
children of ten or eleven years old show evidence of having been 
vaccinated only two or three weeks previously. I have had very 
recently abundant illustration of your often-repeated statement 
that our functions ought not to be confined merely to granting 
certificates of age. Only yesterday I refused one child suffering 
from strumous corneitis, and another because she had catarrhal 
ophthalmia. Cases of scabies, ringworm, &c., &c., would have 
been admitted, if certificates of age only had been allowed to 
carry their contagious influences in all directions. 

Moreover, in consequence of my connection with the infirmary 
(and I have no doubt that many certifying surgeons are similarly 
situated) I have been able, not only to prevent the spread of 
these contagious disorders, but also to put the subjects of them 
in the way of being cured. I had recently the opportunity of 
rendering similar service in a case of caries of the tarsal bones, 
in one of strumous disease of the elbow joint, and in a very bad 
case of talipes varus. 

A few months ago several persons employed at one of the 
factories were almost simultaneously attacked with small-pox, 
and nearly every cause but the right one was assigned for the 
outbreak. I was requested to investigate the matter, and found 
that the origin of all the mischief was a weaver, whose husband 
and five children were only just recovering from the disease, and 
who had gone to work in consequence of the bread-winner 
of the family being unable to work by the attack of small-pox. 

By persuading her to remain at home for a few weeks, and by 
preventing any one (living in the houses where the infected 
persons were) from coming to work, and by encouraging revac- 
cination, what might have been a serious and alarming epidemic 
was averted.” 

And far better is it thus to arrest an evil at once, than to let 
it grow. In the way, as I have described these quarterly visits, 
I venture to point out to the associated employers that, “ they 
would adopt the proper course, at once to make sanitary inspec- 
tion efficient, to remove removable evils, and to mitigate those 
capable of mitigation.” 

The question will be asked, who is to pay for this extra ser- 
vice by the certifying surgeons? Who paid me voluntarily in 
1832, and were glad to pay, because they could then “sleep in 
peace,” under the protection of my annual report? The em- 
ployers were my paymasters; and for a very trivial sum extra 
to the present annual arrangements these visits would be com- 
pensated for. 

And again I say far better is it for the interests of all con- 
cerned that enfeebled workers should stand aside for awhile ; 
for they can no more perform good work, than a galled animal 
can work without wincing at every step. 

Carrying, however, our eyes back from 1832, let us now look 
forward at what are said to be the “grievances” of the factory 
system in 1783. The cry of the people is not so much for the 
Ten Hours Bill as it was in 1832, but to work only nine hours ; 
and this, not so much because 10} hours’ work per day is in 
itself too severe, considering all the new appliances that are 
brought to aid it and to diminish the actual labour of it, but 
because (say Dr. Bridges and Mr. Holmes) “the complaints 
urged against the cotton trade, (the master textile trade of the 
United Kingdom,) are more loud and varied than against any 
other trade.” This indeed might be anticipated, since the cotton 
operatives appear to constitute more than half of all the textile 
workers employed in the United Kingdom. 

Moreover, it is worthy of remark that, whereas in 1832 the 
Medical Commissioners were only incidental to the inquiry, in 
1873 they were sole ; the grievances complained of at the latter 
date being wholly insanitary, and possibly to a considerable 
extent preventible. The increased speed of the machinery, it 
must be remembered, when not carried to an unreasonable 
extent, is profitable to, and may therefore be supposed to be 
preferred by, the workers since they are paid for their services 
by the pounds weight of yarn produced, or by the number of 
yards of cloth. 











The Medical Commissioners have summarized the present 
grievances of the cotton workers as follows :— 

1, high temperatures ; 2, ventilation; 3, dust; 4, badly ar- 
ranged privies; and 5,in the weaving department, from the 
effects of oversized yarn. These are the grievances charged 
upon 10% hours’ labour. But surely it may be asked, do they 
not arise from natural as well as preventible causes? and are 
they not insanitary in proportion to the degree in which they are 
found? Let us examine them a little. 

Of high temperatures it may be said I think undoubtedly, that 
up to a certain degree of Fahrenheit they are as much for the 
comfort of the hands themselves as for the satisfactory spinning 
of the yarn. 

In the spinning of very high numbers a very high tempera- 
ture is no doubt requisite, but the workers therein are not nu- 
merous, 

The commissioners have shown that the processes of reeling, 
doubling, winding, warping and weaving have in themselves no 
debilitating tendency ; and the masters’ reply is, that of 450,000 
persons employed in the cotton manufacture, 300,000 are to be 
found in these branches of labour. 

The commissioners further add, at page 14, “It appears to be 
the general opinion of both masters and workpeople that for 
ordinary spinning it is not desirable that the temperature should 
fall below 70 or 75 degrees. It is necessary, too, that that degree 
of warmth should be kept up during the night, otherwise the 
cotton would spin badly during the early morning hours.” 

It may be that the overlookers have visited the rooms early to 
turn on the steam, in the winter season especially, in order that 
they may be comfortable for the workers to come into when the 
labour has to be commenced. That this is the reason in part, 
at all events, is demonstrated by the fact of the steam being 
turned off and on in the course of the day as the temperature 
rises and falls to and beyond the “comfortable point.” I am 
told that in extremely fine spinning greater heat is required, not 
only to spin better yarn, but to keep the thread from breaking 
often ; also that the main of spinning is said to be “ ordinary” 
and the temperature ordinary also. 

If, however, fine spinning cannot be discontinued as a cotton 
manufacturing process, even under the heat of 80° or more, it 
had better be inquired into before a complaint is made against 
it, whether this temperature, or one at a greater excess even, 
would, Zer se, be prejudicial to health. On this question writers 
differ. The grievance seems rather to be one of long continued 
and incessant employment than of mere heat. In the abstract, 
10; hours’ labour, even in such heat, has not yet been proved to 
excite an abnormal action of the heart, nor to produce that 
amount of nervous excitement which would evoke langour and 
debility to a greater extent than the ordinary labour of any ordi- 
nary day’s work ; certainly not greater than could be overcome 
“by better food, less stimulating drink, and a higher social con- 
dition.” 

I am informed also that the temperature for successful cotton 
spinning depends upon various other points, as, for instance, that 
along with temperature must be considered not only a hygro- 
metric state of the atmosphere, but its electrical condition ; that 
a dry east wind or a dry frost will largely decrease the produc- 
tion of yarn, let the efforts made to heat the rooms be what they 
will. Weaving-rooms, moreover, are never required to be so hot 
as spinning-rooms, but somewhat damper, not so damp as to be 
objectionable, but still damper than the other rooms, The 
weavers are said to be well aware of this, and that, however the 
rooms are prepared for ventilation they will stop up the apertures, 
knowing that the draught dries the air of their rooms too much, 
as well as gives them cold occasionally. 

If this is the case of cotton spinning-rooms, temperately and 
honestly put, a considerable heat in the process of fine spinning 
is beyond remedy as a “ grievance.” Happily it is but partial. 
In the finest mills, such mills as have been recently erected, their 
lofty rooms and vast cubic areas on each floor are beyond this 
reproach ; and when compared with the cotton mills of half a 
century ago, speak in unquestionable language for the care and 
welfare of their workpeople by the present race of cotton spin- 
ners over the past. And time and necessity and public opinion 
and sanitary supervision will effect further changes and improve- 
ments which can only be accomplished with factories on such a 
gigantic scale as is now adopted, as opportunity may afford. 

If high temperatures are therefore a real grievance it appears 
to be being remedied so far as it may, and with what rapidity it 
may, and by the force of natural circumstances alone. 

With respect to ventilation, this theorem is certainly not 
chargeable on textile factories only. It seems rather to be com- 
mon to all kinds of factories and workshops whatever. In the 
work-rooms of the button manufacturers of Birmingham ; in the 
painting-rooms of the decorators of china in the Potteries ; 
among the workers in metals in the Black Country, and amid the 
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blowpipes of jewellers ; and last, though not least, amid the cases 
of the type-setters of the newspapers, in their nightly caterings 
for the following day’s publications. In fact in almost every 
kind of work-room that has not yet been modernized and im- 
proved, on entering them, we find them close, stuffy, and op- 
pressive ; every ventilator, (numerously as they have been pro- 
vided for the admission of fresh air by the occupier,) hermeti- 
cally closed if possible, the workers respiring again and again 
the same air, and rendering it utterly unhealthy. 

Yet by no process of reasoning are they to be convinced of 
this fact. Living in it they do not perceive the poison of it. 
Just as the many heads of the same family shut themselves up 
all night in their small cottage bedrooms, and find no inconve- 
nience from their impurity. Open but a ventilator, however, in 
any of these work-rooms ever so slightly when you enter, and on 
the faces of the nearest workers are to be at once seen touches 
of toothache, or of rheumatism, and other affections of the nerves, 
the opened ventilator being denounced as the cause as well as 
the offence. 

Take too, the following illustration for example. 

A manufacturer, deeply interested in the welfare of his work- 
men, pulled down recently a number of old-fashioned cottages, 
with only one or two bedrooms to each, and rebuilt them with 
three good-sized bedrooms to each dwelling. Into these houses 
his people removed till they were all tenanted. But his surprise 
may be imagined, when, calling upon one of his tenants to in- 
quire how the rooms answered their purpose of better ventila- 
tion, he was informed that the extra room had been shut up in 
order that by sleeping altogether in the other two, the members 
of the family might find the warmth which the inhabitancy of 
the three rooms could not supply. 

Is then the want of ventilation to be chargeable on the cotton 
manufacturer? It will scarcely I think appear so. It seems to 
be a grievance common to all kinds of indoor labour, and must 
be made preventible by the best experiences. 

Then with regard to dust, this is surely in a great measure a 
removable grievance. With respect to the introduction of it by 
china clay in the weaving sheds this will undoubtedly very 
shortly remedy itself. Its advent is very recent, and its depar- 
ture will be as rapid. As for other causes of dust in cotton 
manufacture the commissioners’ words are very significant, not 
only of what has been already done in the cotton trade, but what 
is still doing. 

In speaking of the willowing of cotton, at page 6 of their report, 
they say: 

“In the willowing-room, which it might be supposed would be 
specially liable to dust, the construction of the machine is such 
as to obviate this evil almost entirely. The fans placed in the 
machine cause a powerful indraught. The movement of the air 
in these rooms is extremely rapid and the temperature was in no 
way excessive.” 

Again : 

“For the fine spinning mills, where the staple used is long, and 
especially those of them that are lofty and not overcrowded 
with machinery, the air on a first inspection might seem tolerably 
clear. But the first sunbeam revealed the dense and universal 
dissemination of dusty particles, and the clothes and hair of 
the people were in a state that showed how rapid was their accu- 
mulation. 

A rough test of this, which we often used, was to clean a 
smooth metal surface, and note the time within which sufficient 
dust had collected to make distinct marks upon it. Three 
minutes was frequently sufficient for it.” 

But I confess that this test seems to me to be by no means a 
satisfactory one. For the same sunbeam reveals to us in most 
other places as well as in cotton manufactories, atmospheres 
that we are breathing, laden with floating particles ; sometimes 
of spar or clay ; sometimes of fine iron ; sometimes of emery or 
corundum ; at other times of coal, flax or bone; always of 
something or other; so that our workers, it is to be feared, 
having selected a manufacture in whose manipulation there may 
be a danger of dust, must wait till science has invented the 
means of its removal. 

[On the further question of ventilation and cubic area per 
worker Mr. Baker here gives two sketches of mills, with about 
fifty years between the dates of their erection.] 

The improvement is, in every point of view, at once apparent. 
But I must add that the upper and older mill was an excellent 
mill in its day, compared with the generality of mills in which 
cotton was manufactured at that early period of its history. 
Moreover, I have had to estimate the height of the spinning- 
rooms, not being able to ascertain their exact measurement, and 
have given Io ft. 6 in. and 11 ft. 6 in. as the height of the rooms, 
— probably 7 ft. 6 in. or 8 ft. would have been nearer the 
mar 
But with all this advantage, and for the employment of 175 











































































persons, the measurement gives 2,633 cubic feet as the breathing 
space allowed to each person. 

Now let us compare this with the cubic area per person in the 
lower and newer specimen, and we shall see what a vast volun- 
tary effort has been made by the builder and occupier of it for 
the health and comfort of his workers. In the new cardroom, 
carding-shed, and blowing-room, there are 360,930 cubic feet of 
area, in which are employed never more than 50 persons, thus 
allowing 7,219 cubic feet of space to each. In each spinning- 
room there are 185,196 cubic feet, and in each room 30 persons, 
thus allowing 6,173 cubic feet of space for each; adding the 
carding and spinning-room results together, there is, we see, an 
average of 6,696 cubic feet of space to every person employed 
of whatever age in the spinning department. 

We meet, too, often with the greatest obstinacy in satisfying 
the employed that we are in earnest when we exhibit any endea- 
vours for their comfort ; for those who live in the dust arising 
from the scouring of china, in the process of hollow ware turning, 
or in the most fatal of all dusts, steel grinding, I have endea- 
voured to introduce respirators, at the expense of a shilling a piece, 
that would materially have mitigated the evils of the inhalation, 
if not have prevented them, but without much success. Year 
after year has gone by, and the fatality of these dusts continues, 
far more severely than those among the flocculi of cotton. 

No doubt, that such dusts and such flocculi are extremely 
irritating to the bronchial membrane ; but by the constant atten- 
tion of the certifying surgeons, as officers of health, being called 
to these effects, further and more rapid progress would be made 
in their removal. 

The question at issue then, is and must be, if the processes of 
reeling, doubling, winding, warping and weaving have no debili- 
tating tendency, and if, out of 400,000 persons employed, 300,000 
are engaged in these branches, in what other portions of the 
cotton manufacture are to be found germs of disease sufficient 
to demand a reduction of the hours of labour over the whole 
number of workers? 

As to badly arranged privies, in many mills no doubt they are 
so, and ought to be rectified. This surely is in the direction of 
an officer of health. But the closets have always, within my 
recollection, formed a difficult portion of the architecture of 
factories. Perhaps there is no more time lost about any manu- 
factory than in the use of these places, whatever may be their 
condition. In their erection they have ever been contrived to 
prevent this loss if possible. They certainly require to be venti- 
lated, and not into the mill, as they used to be inconsiderately 
in former years, but into the open air, and in such a way that 
there is not even a peep-hole into the streets and yards, or fields. 
Visitors to them require to be watched by a very wideawake eye 
on one side of the face, and a blind one on the other ; that is to 
say, there is a great deal that must be seen to prevent wilful 
waste of time, yet not to appear to be seen, to prevent a sus- 
picion of immoral motives. 

I copy the following from a Lancashire paper in 1873, in which, 
no doubt, there is a great deal of truth :— 


“ BLACKBURN, 
Unhealthy Cotton Mills and Weaving Sheds. 


Mr. Prebble, nuisance inspector, in his monthly report to the 
Sanitary Committee, says, that having had his attention called 
to the bad and dangerous condition of some of the closets in 
factories and weaving sheds, he had inspected several of them 
during the past month, and found the majority of them very 
bad. The construction of the closets, he says, ‘ is most defective, 
emptying into large open cesspools; decomposition sets in, 
generating the most abominable gases. Such was the state of 
some of these places, although taking every precaution, I felt 
the ill effects for several days from inhaling the poisonous gas 
that is thrown into spinning rooms and weaving sheds from the 
cesspools. Some of the mills are well provided with Latrine or 
Macfarlane’s closets, and were perfectly free from smell. The 
importance of the sanitary condition of factories and works can- 
not occupy too much the attention of this committee, as well as 
the consideration of the employers of the mechanic and opera- 
tive. There is not a doubt but much disease is taken home from 
mills entirely through the escape of the gases from cesspools 
filling the work-rooms with a poisoned air, which the workpeople 
have to breathe for nine or ten hours per day, poisoning the 
whole system, giving that unhealthy pallid look which the 
majority of operatives display on leaving work, and which is 
not improved by the too often dirty and over-crowded bedrooms. 
Something ought to be done to remove this crying evil, and to 
put our factories and workshops in such a condition as those 
working therein may breathe as pure air as possible. The Mac- 
farlane watercloset or Latrine is one that can be adapted to 
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every mill and workshop in the town. The objection brought 
against them is that the water will freeze. I learn from those 
using them that such is not the case ; if so, the remedy is simple, 
Ihave no doubt that alarge majority of manufacturers are willing 
to adopt such plans as this committee may suggest to remove the 
evil complained of, as well as for the health and comfort of their 
workpeople.’” 

And in confirmation thereof the senior certifying surgeon for 
Preston writes on the same date :— 

“T believe that an examination of the arrangements which 
exist at the various factories and workshops in Preston and other 
towns for the reception and disposal of the excreta, would dis- 
close a startling condition of things. I have noticed a most 
offensive smell in many factories when I-have been investigating 
accidents, and have found that it proceeded from the cause 
mentioned. 

Of course I have called attention to the matter, but have at 
present no power to do more. 

In many match houses it is necessary to have a large bottle 
of a stringent medicine constantly at hand the year round, so 
great is the prevalence of diarrhcea; and I have no doubt but 
that this troublesome disorder is in a great measure owing to 
the inhalation of a poisoned atmosphere.” 

It is true, the indiscriminate mixture of the sexes in factories 
and workshops has a great tendency to deaden the finer feelings 
of hitman nature, and the indifference of some employers to 
sustain and foster them is almost unconquerable. But for these 
as well as other improvements we must trust to time, to the pro- 
gress of education, and to moral culture to remedy. Of itself it 
forms no argument for shortening the hours of labour, and can 
have little or no weight, therefore, in the consideration of it. 


Excessive Sizing. 


The use of china clay and excessive sizing are matters of com- 
mercial policy. If the competition in cloth is so excessive that 
pieces cannot be only weighted with pure cotton, but must 
have china clay added to them, and be damped with steam also, 
the inquiry into this “grievance” will have to be extended to 
the number of weaving sheds in which this adulteration is carried 
on, proportionately to the whole, before we can even form an 
estimate to what extent it exists. 

The Commissioners say, that “in some of the Todmorden 
sheds the air was cloudy with dust, and was far more marked 
than in the weaving sheds of Burnley, Blackburn, and other dis- 
tricts. An employer in Blackburn made no difficulty in con- 
fessing to us that nowadays prices ran so low, that if it were not 
for the sizing and the china clay mixed with it, he should make 
no profit at all.” Undoubtedly to work in such sheds is a 
“ srievance” that has to be rectified, and it will rectify itself in a 
time not far distant. Already there are 11 spinning and weaving 
mills in Bombay, containing 404,000 spindles and 4,294 looms, 
and there are eight mills in other towns of the Indian Presi- 
dencies, which have been “started entirely in consequence of 
the inferiority of the piece goods imported from Manchester. 
This inferiority was occasioned by the excessive and deleterious 
method of sizing adopted during the cotton famine, in order to 
meet the demand for low-priced goods, and is a matter which 
has lately occupied the serious attention of the Manchester 
Chamber of Commerce. 

Other cotton mills have been also from this cause started in 
other parts of India, so that it is to be hoped by these our 
manufacturers will be soon brought in this respect to their 
senses.” 

On this subject I will add but the subjoined extract from the 
“Times” of the 23rd of December, 1873. 

“ The Adulteration of Cotton Goods.—The ‘North China 
Herald’ of the 13th of November says :—‘ The practice of whole- 
sale adulteration of unbleached cotton piece goods seems to be 
as active as ever. The denunciations of the Manchester and 
other Chambers seem to have had little effect in alleviating the 
evil; and even the fear, or rather certainty, of mildew seems 
only to have resulted in stimulating Manchester to devise new 
means for counteracting this consequence of its fraud. It is said 
the ingenuity of some manufacturers has now discovered that 
wax may be applied to cotton goods in such quantities as mate- 
rially to improve, to the inexperienced eye, the appearance of the 
cloth; and it is alleged that these waxed goods have been largely 
exported to China. . Notwithstanding all that has been 
said and written at both ends about this condition of affairs, the 
real state of the case—that the iniquities of a few are ruining the 
trade of the many—has not yet taken the hold it ought. The 
evil can only be broken through by powerful co-operation on the 
part of those really interested in the continuance of the trade. 
We would like to see that co-operation take a more active form 
than mere letters and protests.” 





Wool and Worsted Mills. 


With respect to wool and worsted manufactures, there can be 
very little question but that these are now comparatively healthy 
trades, whatever may have been said of them prior to 1833. 

Magnificent mills with lofty rooms and the best and most im- 
proved machinery now occupy many of the places of the small, 
dark, and wretched dens I had then to inspect, and their tem- 
perature is well suited to the comforts of the workpeople. 

The use of Gallipoli oil in woollen mills is rather healthy than 
otherwise, if no other account than that the hands get a good 
wash oftener than they do in some other kinds of mills, 

The principal “ grievance” by the advocates of shorter time in 
worsted spinning appears to be the increase stated to have taken 
place of late in the number of spindles attended to by each hand. 

“The spinners,” they say, “ have a greater distance to walk up 
and down the room, and have a greater strain upon their atten- 
tion than formerly.” But in these branches of labour vast im- 
provements have also taken place in all kinds of machinery, and 
in the selection and manipulation of raw material. The rooms 
are higher and better ventilated, and greater attention is paid to 
the health and comforts of the workers as a body. 


The Flax Trade. 


The flax trade used to be a most unhealthy one. I kept a 
record for some years of a very large flax-mill in Leeds, in 1830 
and afterwards, which at the time, with other flax mills, was 
under my professional care. The causes interrupting labour 
were tabulated, and the information thus derived enabled us to 
provide means for their arrestation and prevention in future. 

Dr. Charles Purdon, the certifying surgeon of Belfast, well 
experienced in all that relates to the peculiar ailments of the flax 
trade, has lately published a pamphlet full of his experience on 
this topic. 

He points out that the flax-manufacturing operatives suffers 
far more from phthisis than other diseases of workers, as might 
indeed have been anticipated; and if not from phthisis, from 
other diseases of the respiratory organs. This may also be well 
imagined by any person accustomed to the dust of hackling- 
rooms and the damp heat of the spinning-rooms of this textile. 

He mentions in particular the “doffers,” who, on their first em- 
ployment in the mills, are attacked by a peculiar kind of fever, 
which they call “mill fever.” “This,” he says, “ comes on after 
they have been a few days at work. The symptoms are rigour, 
nausea, and vomiting, speedily followed by pain in the head, 
thirst, and heat of the skin. And this state continues more or 
less for eight days, when the disease subsides of itself. 

Happily no treatment is required or sought for, as the worker 
knows that it runs a certain course, and will leave him compara- 
tively well, though weak for a few days.” 

Under the present Factory Acts, a child of eight years of age 
may be called from bed at 5 o’clock in the morning to be at 
the hot spinning-room by 6, then to work till 8 or half past, 
afterwards breakfast on a “ piece” and perhaps a little thin tea 
or coffee, and work on that till dinner-time. Thus, scantily clad, 
poorly fed, in all its home relations insanitarily treated, the Irish 
child labours on from year to year, suffering from tea dyspepsia, 
and the variable temperatures to which it is exposed. 

I have been unable to afford space for Dr. Purdon’s tables, 
but the pains he has taken with this interesting inquiry de- 
manded the notice I have given of it. 

A digest of his pamphlet adds the following to the causes of 
specific maladies pertaining to the flax trade :—Neglect of home 
sanitary laws, insufficient and improper diet, and scant clothing 
for the young. Many of them live on what will simply satisfy 
the feeling of hunger, &c., &c. 

But these are again causes having little to do with 9, 10, or 
12 hours’ work per day. 

The neglect of sanitary laws will be remedied as intelligence 
on that subject progresses. Diet will improve when more of 
the wages are spent on good food and less upon drink ; and the 
clothing now sometimes so scant, will lengthen and be super- 
seded by other textures as the Irish workers creep up out of 
their present insocial habits, into those which are more becom- 
ing and international. 

The Silk Trade. 

On the silk trade I have no observations to make, except 
that, to my mind, the time has arrived when children of 11 
should cease to work full time, and be sent to school till 13, as 
those of any other class. 


Foreign Competition. 


And now I have a few words to say to the thoughtful and 
reasonable on what foreign competition has hitherto done, and 
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is proposing to do; for however incongruous it may seem for 
me to touch upon this subject, the facts which I have been 
enabled to offer in this report may be most useful, as well as 
interesting, in the consideration of the question of shorter hours 
of factory work. 

We seek truth, or ought to seek it, without partiality or bias, 
in the elucidation of all questions of magnitude concerning the 
success of trade, and the welfare of those who carry it on. And 
even if what we gather appears for the moment to be contrary 
to our hopes and desires, we are not for that reason to reject 
anything which we ought deliberately to consider. 

The cotton trade is unquestionably the master textile trade 
of Great Britain ; and its proportions are so vast that they are 
almost overwhelming, and ought to induce us to pause ere we 
disturb them unnecessarily.’ 

For example : In 1871 there were in Great Britain 2,484 mills 
for its manufacture, 38,218,758 spinning spindles, including 
3,523,573 doubling spindles, 440,676 power looms, employing in 
all 449,087 persons. 

The cost of the buildings and machinery about the trade is 
said to have amounted to 457,000,000, with a floating capital of 
£30,000,000. And there were 4,500,000 persons in all its 
branches, dependent upon its prosperity for their livelihood. 

The total quantity of yarn exported in 1872 was 211,900,000 
Ibs. weight, of the value of 416,700,000 ; and the total quantity 
of calicoes, cambrics, fustians, &c. was 3,535,100,000 yards, 
worth £58,900,000. 

Besides these, there were £4,500,000 worth of lace and small 
wares, raising the total value to 480,100,000, 

Such is the perfection too, to which cotton spinning is 
carried that, on a self-acting mule, a single thread has been 
produced measuring upwards of 1,000 miles in length, and only 
weighing 1 lb. 

At the present time the East Indies take nearly one-third of 
our exported manufactures. For plain calicoes, China, Turkey, 
Brazil, Egypt, United States, Portugal, Italy and Germany are 
the markets. 

With the great improvements that have taken place in the 
mechanics of the trade, and the reduced price of the raw 
material, a gradual decline has taken place in the prices of the 
fabric produced. For instance, the price of 1 lb. of yarn con- 
taining 100 hanks in 1786 was 38s., now it is 2s. 6d. A species 
of calico selling towards the close of the last century at 6s. a 
yard can be produced in our day at 6¢. The average price per 
yard of goods exported in 1815 was Is. 54¢., in 1825 101d,, in 
1835 63d., in 1845 333¢., in 1859 3,4¢., and in 1871 33d. The 
average price of yarn exported per lb. in 1815 was 3s. 73d. ; in 
1871 it was Is. 14d. 

Then look at the average weekly earnings of the cotton 
operatives at the following dates :— 


Week of 69 hours. Week of 60 hours. 


1839. 1849. 1859. 1873. 
a & a € s. @ Sm 
Steam engine tenders 24 o 28 o 30 O 32 0 
Warehousemen . 18 oO 20 oO 22 0 26 oO 
Carding : 
Stretchers, women and 
girls : , - fo) 7 6 8 o I2 0 
Strippers, young men II o I2 0 140 19 Oo 
Overlookers 25: 0 28 o 38 oO 32 0 
Spinning on self-acting mules : 
Winders . . - ae © 18 oO 20 oO 25 0 
Piecers, women and 
young men . o od 9 oO Io oO 16 oO 
Overlookers 20 Oo 22 0 26 o 30 0 
Reeling : 
Throttlereelerswomen 9 0 6 9 6 12 6 
Warpers “, Race 2 © 23.0 26 o 
Sizers . 23 0 fe) 25 0 30 0 
Doubling : 
Doublers, women . 7 O * 6 9 oO 12 6 
Overlookers 24.0 25 0 28 o 32, 0 


Other branches show the same ratio of advance. 

A few comparisons may also advantageously be made be- 
tween the cotton spinning spindles and consumption of raw 
material of Great Britain and other cotton consuming countries, 
as these also may affect the consideration of the hours of labour 
question in the English factories. 





? From an article on cotton in Chambers’s ‘‘ New Encyclopedia,” 
and ‘‘ Dictionary of Useful Knowledge.” 











Spinning Spinning Cotton Spinnin 
Spindles. P Shi  -¢ snnaniie. 
ae Ibs. Ibs. 

Great Britain . -| 34,695,185 32 1,223,000,000 
France. ‘ + | 5,200,000 38 197,600,000 
United States . 8,350,000 59 475,950,000 
Zollverein . 3,000,000 47 141,000,000 
Russia , - | 2,000,000 60 120,000,000 
Alsace and Lorraine.| 1,700,000 38 64,600,000 
Spain ; ‘ »| 1,400,000 48 67,200,000 
Switzerland 2,000,000 25 50,000,000 
Austria. , «| 1,900,000 47 89,300,000 
Belgium 800,000 43 34,400,000 
Italy . ‘ ; P 500,000 48 24,000,000 
Sweden and Norway 300,000 60 18,000,000 
Holland 230,000 43 9,890,000 
Bombay . ‘ 404,000 — — 
Other Presidencies Not known. — _— 











It will therefore be seen by the above figures, that the spin- 
ning spindles of Great Britain are only in excess of all the 
known cotton spinning spindles in existence by 6,892,427, 
exclusive of India, the number therein in the different presiden- 
cies being now considerable. 

We have also to look at the great strides which Russia and 
the United States have made in the consumption of cotton 
within the last year ; and then weigh the consequences of loss 
of reputation of our manufactures in India, which is our great 
market for plain goods, and our adulterations, by which our 
former customers have been partially driven to manufacture for 
themselves ; and without being pessimists may we not reason- 
ably doubt whether our supremacy in the cotton manufacture 
may long continue, unless these adulterations are discontinued ? 

Take also another example. In 1831 in the United States, 
the consumption of cotton amounted to 182,000 bales. In 
1872 this had increased to 1,201,000 bales. In 1851 and 1852, 
on the average of two years the consumption represented 
21 per cent. of the cotton grown ; but in 1872 this had increased 
to 31 per cent. Such are some of the facts thus timely supplied 
for our careful consideration with respect to the cotton trade, 
notwithstanding that the desire for shorter hours may in some 
other countries be progressing also. 


Employment of Married Women. 


I approach now the subject of the employment of married 
women in factories,and commence with a quotation from my 
own report to the Secretary of State for the half-year ended 
October 31st, 1862. To the statements therein expressed I 
adhere as firmly as ever, though I own I seem to see their 
accomplishment further off than ever :— 

‘“* Happy indeed will it be for the manufacturing districts of 
England when every married woman having a family, is pro- 
hibited working on any textile work at all; for it is contrary to 
the course of all nature that mothers should have to deposit 
their nurslings with some friend or neighbour, or perhaps in 
some institution established for that purpose, whilst they go out 
to work for the family living.” 

Then, again, in October 1868, I reported :— 

“Against the general employment of females in industrial 
pursuits there is nothing to be said ; on the contrary, there is a 
good deal to be said for it, where any care at all is exercised in 
the shape of moral supervision over the works ; but in how few 
instances is this to be found? And this is, perhaps, one of the 
phases of factory employment which is most to be deplored. 
Every master has time to get money, but none to devote to the 
moral supervision of those who help him to make it. 

And yet none deny that long-continued employment from home 
between childhood and womanhood, prevents any adequate 
opportunity for domestic training, if the mothers were even all 
capable of affording it. That there are some who are so, there 
can be no doubt ; but that they are many, it would be incredible 
to admit. And hence we trace much of the absenteeism from 
home of husbands, and the increase and success of public houses 
and places of public entertainment. 

It is no uncommon thing in the factory districts, where high 
wages predominate, for very early and very imprudent marriages 
to take place. A young man sees a weaver whom he fancies, 
not less for her person than for the fact that, by her labour at the 
loom, she can keep him without his working. So he proposes to 
her, and is accepted. She works for the home afterwards, and 
he minds it. Why should he work, when her wages are enough 
for both? Many charitable institutions have been established, 
both in England and abroad, in which to receive temporarily the 
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offspring of such marriages. 


When the mothers return to work | 


after their confinement, which they are obliged to do in a few | 


days, whether these exist or not, or are used, these nurslings 
are committed to any temporary care, and too frequently languish 
or die, or become diseased from improper diet ; for it is indeed 
true, that when mothers are working from home, families must 
be neglected at home ; and by the gradual extrusion of young 
mothers from factories and workshops, and even some limitation 
of married women in them, fathers would be obliged to work 
more and drink less, which would be a national boon as well as 
a national gain.” 

Many years ago I spoke with M. Jean Dollfus, the largest 
cotton manufacturer in Mulhouse, on this subject, who had at 
one time entertained the idea that married women should only 
work half-time, but which, doubtless for good reasons of his 
own, he never carried out that I am aware of. 

I begin the subject therefore de ovo, and am very happy to 
find that the associated manufacturers, in their reply to Messrs. 
Bridges and Holmes, appear to consider the view I then took, in 
a kindred spirit. Thus they say at page 18 :— 

“In our judgment there is but one remedy for this evil (the 
employment of married women), although it may be made a pre- 
text for many changes which will leave it untouched. It is a 
remedy beset with difficulties, which it may or may not be pos- 
sible to overcome, but to which all legislation intending to 
remove this evil from among us should tend; we mean the 
gradual removal of child-bearing women from the factory, and 
their resumption of the motherly duties they owe their offspring. 

We do not see how, in the interests of the workpeople them- 
selves, we can support the proposal that child-bearing women 
should be treated as half-timers ; but we suggest that it would 
be advantageous to both mother and child if women were 
excluded from the factory for three months after confinement.” 

Twice in this paragraph the manufacturers call the employ- 
ment of child-bearing women an “ evil,” and so, no doubt it is 
in some cases, a serious evil ; but I am afraid in this way the 
question could only be treated partially. For, alas! there are 
many child-bearing women in factories and workshops that are 
not married ; and this low estimation of female virtue (which 
does not always lead even to early marriages) is too frequently 
an accompaniment of factory life. 

It has been estimated for me by Mr. Robert Farrow, of Leek, 
one well qualified to give an opinion upon it, that to every 100 
children born of married women employed in factories and work- 
shops, there are fourteen belonging to unmarried women in the 
same places. The proportion of illegitimate births is 63 per 
cent. of all the factory and workshops children born. 

The following table is intetesting, exhibiting as it does the 
condition of married women in factories in most of its phases :— 













































































3 | 8 
| 3 Married Women. | Having iatitiia’ =. 
| $ g, | | eee | 2% 
dein | Cc tee 2a leo 
Kind of Manu- | 5 ° 3 | i 3 eis] & 4 =o 
facture. |*2f1> | ¢/ 6/16] E/3B18) 2] 8 - |‘3§ 
} wg o-: oir) + | a = ov > | < 
ier I*°Sl oleolis| iA; & iS] $1838 
eels°| el els| 3 ls|cile| sg 
=* 1 | o ra) 
ef; "oi s| | |8ls 5 
ae | " | e|° | ‘. 
| | o6 | 
Cotton. . . .| 4,251] 38 497 |369 |223 |1,127 |16x | 96 |1,195| 55° |1,745| 26°5 
Flax spinning, | | | | | 
Ireland. . . | 3,187] 12 | 139 |160 |123 | 434/118 | 63 | 474| 288 | 762) 13 
Flax weaving . 425] 2| 24 | 13] 13 52} 14| 7 49| 29 78| 27 
Silkmanufacture} 243} 2 | 32 | 20| 17 70| 5| 4 89| 52 | 141| 28 
Bedsteads . . 268} 6 | 22/ 18 9 55| 7| 6 48| 38 86/ 20 
Book-binding . 200] 1 41 3|=> 8) 4] 2 | 4); 9) 4 
Arms and am- | | 
munition . . 740| 17 | 87 | #8] 12] 134] 9 | g| 119] 63 | 182) 14 
Buttons (com- | 
mon) ... 711} 8 | 93 | 68 | 69 | 238] 38 | 26 | 263] 195 | 455] 33° 
Buttons (ivory). 42| 1 13} 6] 4 24| 8 I 23| 22 45| 57° 
Brass founders . 176| 1 42|13| 4 60} 3] 3 77| 17 94| 34° 
Cigems. 2. s 66] x 8i;—]| z ro} — | — s- 5| 15° 
Cast nails. . . t10] 3] 37| 10] 4 54] 4| 4 | 19] 32 151| 49° 
Electro-plate . 87| — § | 10] I 26; 5|— 30} 38 68| 29°9 
Earthenware . 195} 6] 25] 14 29 741 15| 6 68 | 56 | 124] 37° 
Ironandtinplate} 259] 3] 27/18] 24! 72} 8] g| or} 53 | 144; 28° 
apanners .. 143| 2] 25] 19] 32] 78] 6 3 | 102} 103 | 205; 55° 
wcifer match . 207} 4| 3r| 9] 8] s2| 2|— I 4 5| 25° 
Millinery. . . 35} —| —!| 3] x] 4} 3|—] | 4 6) — 
Paper bags . . go| 2 S12) 441 >) 31 2 s| 7 12| 10° 
Paper works. . ro8} 2| xt} 8/14] 35] 5] 4 30| 42 72| 32° 
Pencil cases. . 210} 1 16) 5| t 23| 3| 3] 25) 17 52| 10° 
BS 6k: ae vs 80} — 2}; s5| t 8) —|—} 7; 8) 10° 
Rope and twine| 72] 3| 23| 13/| 1 4o|—| 5 4| 14 55| 51° 
Saddlery. . .| 46) — 7| 2| 2 ro] 2| x 8} 9] 197| ar 
Screw making .| go] 1 $122) 21-8) ot 2 35} 17| 52) 26° 
Steel pens . .| 1,096] 13 | 104 | 76 | 32] 225| 33 | 18 | 226] 106 | 332| 20° 
Thimbles. .-.| 37] —| ro] 4| 4] 18] 3| 28] 8] 38] 26) 48° 
Umbrella furni- | } } 
ture . « «| 146) — Ir 7 7 25|/ 5 7| 2 8 29| 17° 
Upper leathers . 88] 1 2| 2 3) 2|— 14! g| 23] 14° 
Wood screws .| 287] 2) 45] 57| 36] 149/17) 1x} 95] 42} ead 48° 
eae eae Re, ae - 
| | | } 
Totals + |13,695/132 1,351 965 |6y4 |3,142 1486 grr 3273 | 1,838 |5,121)| 
{ } | ! ' i 








It will thus be seen that out of 30 trades, including textiles 
(a few of each trade only being obtained and tabulated as ex- 
amples of that trade), in the counties of Lancaster, Stafford, and 
Warwickshire, including Birmingham, there were 13,695 females 
at all ages above 13 years employed at the close of 1873; that 
3°142 or about 23 per cent. of these were or had been married ; 
that 3°5 per cent. were widows, and 2 per cent. had been 
deserted by their husbands. Then that 23 per cent. were mar- 
ried under 20 years of age ; 73°7 per cent. were married, being, 
when the inquiry was made, between 20 and 30 years of age, 
30°7 per cent. between 30 and 40 years, and 22 per cent. at over 
40 years. 

These figures therefore seem to negative at once, either the 
idea of excluding married women from factories altogether, or of 
employing them only half-time. For to exclude them altogether 
would be to deprive them of much of the means of supporting 
their families, and of educating them ; and to reduce them to 
half-time would be in effect to double their numbers, and with 
that, the evil which their presence in factories is said to fore- 
cast. 

Let us look at the question also in another light. 

In my report for October, 1871, I showed, by the factory- 
census of that date, in the textile works of Great Britain there 
were employed 574,357 females at all ages above 13 years ; in 
non-textile works, 141,356 ; and in various miscellaneous works, 
4,765 ; making a total of 720,478. 

The question, therefore, of the employment of females (and 
since we see how many is their proportion), especially of married 
women, and that of their numerous families, is one of immense 
social importance to the country in every point of view. 

Take, for example, the following industrial towns, and sup- 
posing married women to be excluded from industrial occupa- 
tions, or their labour to be reduced to half-time, in what way 
would the lost wages be recovered, or their lost labour be 
replaced ? 


There are more females than males in Preston by 6,887 
” ” » Blackburn ,, 4,416 
” ” ” Bolton » 4,064 

the city of 
” » » Manchester ,, 17,081 
” ” ‘s Salford » ee 
Birmingham ,, 10,620 


? ” ” 
all of which places are vast industrial centres. 

These extra women naturally require employment somehow 
or other ; and of the light labour in which they can be rendered 
extremely useful, a great deal is to be said in favour. 

Beyond this, there are three columns in the foregoing table 
which are interesting with reference to the social condition of 
these working women, namely, those of widows, deserted wives, 
and the percentage of marriages in different trades. 

I am afraid the 3°5 per cent. of widows is somewhat illustrative 
of late hours and dissipated habits among the husbands, probably 
for the want of more attractive homes. With respect to the 
deserted wives, it would scarcely be just to say they had all been 
wilfully deserted by their husbands, as many husbands have no 
doubt emigrated to America and elsewhere, as the growing 
cotton trade there or in other countries has pointed to a higher 
rate of remuneration for their labour. Nor is the preferential 
percentage of marriages in certain trades due so much to the 
discipline of the works and the heightening of the female cha- 
racter by this means in the estimation of thoughtful wife seekers, 
as to the clean, light, and remunerative labour of certain em- 
ployments more suitable to the circumstances of married women 
than others not having such advantages. The trade of a button 
maker, for example, seems preferential: of thimble makers, 
wooden screw makers and several others. 

Lastly, with regard to the children they have born, it seems by 
this table that one child to each married woman is rather under 
the average. But Dr. Purdon, of Belfast, stated some months 
ago that, in that town 551 children were born to mill workers 
last year ; and from this he inferred that there were about 800 
or 900 women employed there in textiles. But the Irish returns 
of married women employed, that have been collected at my re- 
quest for this report, show that there are at least 2,025 such 
women among the whole body of workers. 

One curious physiological fact has presented itself which is at 
present inexplicable, with respect to married women working in 
lucifer match works, and it is this: the married women not 
working in the factory, but employed in their own homes at the 
same kind of work, have nearly three times as many children 
among them as those working in the factory. 

As an illustration of the necessity for some further restriction 
on the employment of child-bearing women, let me give the foi- 
lowing. In one of the mills in Belfast, a few months ago, a 
woman asked for a gift of money, as she had a child illat home, 
and was leaving her work for another confinement. The 
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manager would not give her money, but advanced her a sum to 
be repaid when she returned to her work. To his surprise she 
made her appearance again after being only three days away, 
having given birth to another child in the meanwhile. 

But more than all this, we have to consider the circumstance 
to which I have referred previously as being communicated by Mr. 
Farrow, of Leek, namely, the number of unmarried women, who, 
working in factories and workshops, bear children, and, for the 
most part, have them afterwards to maintain. These numbers 
have, I fear, to be added to the deserted wives; whilst their 
children do not fall within the catalogue I have presented in the 
table. 

Further, I must make once more some allusion to the wives 
of the saltworkers of Droitwich. 

On the 16th of August 1873, Mr. Sub-Inspector Fitton, in pro- 
secuting a firm before the borough magistrates for night working, 
thus reports to me :— 

“ The magistrates of the borough of Droitwich were very hard 
to convince that the manager had not used due diligence to en- 
force the law, when all they proposed to have done was to hang 
up the Act in the office, and order the foreman to see that it was 
not infringed. The justices almost consented to adjourn the 
hearing of the case, in order to enable the manager to summon 
the foreman for allowing the women to work. But I objected to 
it on the ground that night working in this factory was notorious, 
and that I had over and again called the attention of the manager, 
Mr. Bradley, to this evasion of the law, and how difficult a 
thing it was to catch a woman as a witness when she ran off into 
the steam. 

We came to a compromise. The company, through Mr. Brad- 
ley, admitted the first charge, and are to pay the penalty for 
three women whom I sawat work. This was at 5 in the morning 
or soon after.” 

Mr. Bradley, the manager, after this wrote to me as follows :— 

“The system of salt-making is one of contract, the master- 
man taking a pan, and engaging all his helpers himself, he re- 
ceiving so much a ton on all the salt he delivers. Now, the 
manufacture of salt being a chemical process, these helpers are 
not employed continuously, but at intervals of time, several hours 
being required for the boiling of the brine before the salt begins 
to fall and to deposit itself; during a considerable portion of 
which time the workers are away. Now, sir, 1 have the idea 
that the object of the Factory Acts is to prevent women and 
young persons being overworked. The present hours of work are 
6 to 8 A.M. (two hours), Io to I P.M. (three hours), 3 to 6 P.M. (three 
hours), making a total of eight hours, and this is the very out- 
side they are employed. Now, the hardship arises solely from 
the fact of the women and young persons not being allowed to 
commence work before 6 A.M. Firstly, the master-man is sub- 
ject to loss by the long interval from 6 P.M. to 6 A.M. before he 
can get the salt deposit out of the pan ; whereas, if it could be 
taken out earlier, the pan would be so much the sooner dropping 
out salt again for the next draw. Secondly, this affects the 
women adversely by keeping them at work quite up to breakfast 
time ; whereas formerly by coming to work earlier, they got 
back to their homes so much sooner, and (as they say) had plenty 
of time to prepare breakfast, and get their children ready for 
school, which now they cannot do. Having shown the hours of 
work do not exceed eight a day, and the loss and inconvenience 
arising from the prohibition of work being commenced before 6 
A.M., I trust, if you can, you will accede to the request I make 
on behalf of the workpeople, which is, that they may be allowed 
to commence work at 5 o’clock in the morning instead of 6. 
This will not entail any additional work upon them, but simply 
give them an extra hour at home before breakfast, which they 
most earnestly desire and need for the reasons before adverted to.” 

In the manufacture of salt, where there are several pans in the 
same shed, the whole atmosphere is so full of steam from the 
evaporation of the brine, that it is impossible to see through it, 
except at the smallest distances. This steam clings closely to 
the persons and dresses of the workers, who by consequence 
work in a semi-nude state. Yet it was asked of me in 1873 that 
the hours should be prolonged from 6 A.M. to 5 A.M., on the 
ground that the alteration would not entail additional work upon 
the women thus employed ! 

What struck me forcibly in this letter was the fact that these 
were married women who were said to have “asked to be allowed 
to come to work at 5 A.M. for they were wanted at home at 8 to 
prepare breakfasts for their families, and to get their children to 
school.” 

To be at work at 5 A.M., these women must have risen at least 
at 4.30 (unless, like the men, they never go to bed at all except 
on Saturdays), winter and summer; and as they were not to 
return to breakfast till 8 A.M., they must have trusted the pro- 
vision of that early meal to some child or neighbour. Then, as 
they would not return home in the evening till 6 P. M., it would 








| be an hour after that before they would be washed and dressed ; 





so that the total labour of the day would have amounted to 14 
hours. For it is not to be said that because these women would 
have been absent from the works between 8 and Io A.M., and 
between 1 and 3 P.M. they would not have been working for 
their families during those intervals. 

Happily, however, the law forbad me to listen to Mr. Bradley, 
and so I told him. 


Limitation of Married Women to Half-time Work. 


It has been recommended to limit the married women to half- 
time work, an idea not now suggested for the first time, though 
by me long since abandoned as untenable ; and I will dismiss 
it, therefore, in a few words, for its consequences will be these :— 

Firstly, if all married women in factories and workshops 
were to be limited to half-time, then all married women, whether 
mothers or not, would have to be limited in like manner, 
which would be a real hardship both on them and on the em- 
ployers. 

And secondly, no man would marry a girl by whom he had 
had one child, and might probably have more, if in so doing he 
destroyed her chance of earning full-time wages, which would 
be a greater hardship still. 

One fact, at all events, appears indisputable by the table of 
married women in this report, which is that their number is far 
larger than has been anticipated. 

We have, indeed, in this circumstance ample reason why hus- 
bands frequent so commonly the public-house—why there may 
be so many unattractive homes; so many, that bring only dis- 
appointment and eventual desolation. 

We are endeavouring, all of us, to render the next generation 
wiser, better ; must we not begin at the beginning, and by im- 
proving natural and kindly feelings in the little homes of the 
people, bring blessings thereafter on the greater home of the 
nation ? 

“We have already admitted,” say the associated masters, “the 
excess of infant mortality in the towns. This, however, arises 
not from factory labour Zer se, but is produced principally by 
the absence of proper natural nutrition and motherly care.” 

The remedy for this “grievance” is not by altogether exclu- 
ding child-bearing women from the factory, but only for a few 
months after their confinement. This would be the first step 
towards diminishing this mortality ; for though the reduction of 
an hour’s work a day might not enable the mother to give her 
infant its natural food at sufficiently short intervals, an hour or 
two’s later attendance in the morning would enable her partly 
to do so, and partly to make better arrangements for others at- 
tending to her infant on her behalf. 


Employment of half-timers. 


With respect to the employment of children at nine or ten 
years old instead of eight as a minimum, and at 14 instead of 13 
as a maximum, I own I do not see any valid reason for such an 
alteration, and the disturbance it would occasion. There may, 
it is true, be reasons for both sides of the question. The law of 
1833 fixed the admission age at nine years. Seven years after- 
wards it was the deliberate opinion of a most anxious committee 
of the House of Commons that this age should be reduced to 
eight years, and ever since then it has worked well. Eight years 
old does not seem too young for a child to be employed half a 
day, accompanied by education. And when children have to 
look to their own labour in the future for their livelihood, the 
sooner they are introduced to industry the better for them and the 
neighbourhood in which they live. 

The factory census of 1871 gave us a total of 94,346 children 
at work and school. Since then these numbers have greatly 
increased, and are almost daily increasing. In Manchester, for 
example, at the above date their number was 1,527 ; it amounts 
at the present time to 3,422. In Birmingham, in 1867, they were 
264; there are now upwards of 4,000. 

And in all my experiences of the useful employment of half- 
timers, I must say that I have seen none better, and few so well 
cared for, as at Mr. Joel Cadbury’s button-works, in Birming- 
ham, where, from there being none a few years ago, upwards of 
100 of the tidiest and cleanliest little girls perform their diligent 
services, each by the side of a woman whose helper she is, in the 
most satisfactory manner. 

There are no means of readily ascertaining how many of these 
94,346 children are at any of the ages under 13 years, and to 
attempt to estimate them would be futile. But no serious com- 
plaint of their employment has ever been made to me since 1844, 
the date when the admission age was changed from 9 to 8 years. 
I take it, therefore, that it would be good policy that this arrange- 
ment should not now be disturbed. 

I am aware that in two or three other countries children are 
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kept from work till a later period, but they are not so robust as 
English children are. 

The associated manufacturers have, as it seems to me, in their 
reply to the commissioners, clearly substantiated their proposi- 
tion, that in every indication of development factory children 
born of factory parents compare favourably with non-factory 
children of non-factory parents. Undoubtedly to climatic, local, 
and insanitary influences are to be attributed many of the early 
deaths of infants everywhere, and many of the diseases of the 
respiratory organs, which under more careful attention would be 
preventible. But it is very difficult to instil into the minds of 
the working classes sanitary ideas, and still more difficult to en- 
force them, even when they are sensible of their utility. 

But it may be worth while considering, should any reduction 
of their labour take place, whether this is not the moment when 
an attempt might be made to render their morning term less 
objectionable, by procrastinating its commencement for an hour 
in summer and two hours in winter; in other words, whether 
their half-day’s work should not be from 7 o’clock in the morn- 
ing in summer to 12 o’clock at noon, and from 1 to 6 in the 
afternoon, and in winter from 8 o’clock in the morning till 1 
o’clock at noon, and from 2 to 7 in the afternoon, when the 
work-rooms are all warm and comfortable. 

The day would be thus divided into two equal periods of five 
hours each, with an interval of an hour between, and six hours 
on Saturday, with such a breakfast half-hour as the masters and 
workers could naturally agree upon. 

In succession to the question of married women, with respect 
to the rate of mortality in the factory districts as affected by 
factory labour, comes this employment of half-time children ; 
and a large and important question it is, 

In England, but more remarkably in Ireland (the ordinary 
habits of life being so different), the early attendance of children 
at the factory in the morning is the bane of both the factory and 
the workshops’ child’s life. One has but to fancy a little girl of 
8 years of age dragged out of bed on a winter’s morning, to 
accompany her mother or an older sister or brother, without 
food perhaps, and but scantily clad, to the factory, perhaps a 
mile off, and in all weathers, to descry the dire necessity which 
is imposed upon them ; add to this, the daily distances to and 
from work and meals, the variable temperatures from the open 
air to the heated spinning-room, and out again into the open air. 

These are genuine elements of vital statistics ; and their con- 
dition is heightened, too, by the difference between the hours of 
labour of factory children and workshop children, which, bad as 
it may be considered, is greatly in favour of the former. 

The factory half-timer works only half a day, morning or after- 
noon, and goes to school the other half. The workshops’ half- 
timer works six hours and a half a day (equivalent to half-time 
when the law is kept), but may be called up at half-past 5 in the 
morning, to be at work by 6, and then may be off from work 
all the day, an hour or two now and then, till 8 o’clock at night, 
when its work ceases. When the factory child’s schooling is 
over at 4 o’clock in the afternoon, or its labour by 6, it has done 
with work for that day; but the workshops’ child, after all its 
long day of watchfulness, may be compelled to return to work, 
to eke out minutes that have been deficient in their full tale, till 
8 o’clock has rung out. This is a reason, and amply sufficient 
it is, which has been urged again and again, by those who have 
to administer, as well as by those who have to endure the com- 
petition of these two Acts, why there should only be one Act for 
both classes of children, one arrangement of hours of work, and 
one for school attendance. 

The complication of these varying Acts, for so simple a pur- 
pose as that of combining education with labour, so useful, so 
full of benefits to society, so essential to its well-being in the 
factory districts, where ignorance is yet so predominant, is 
simply wonderful. For nothing could be more natural and 
easy, now that the rein of compulsion, up to a certain pressure 
at least, has been put upon workshops as well as factories, than 
to assimilate the two Acts and let them work together in 
unison. 

Flours of Work. 


The customary hours of factory work in other countries than 
Great Britain, is of interest in relation to the question of our 
future hours of factory labour. 

From the Consular reports to Lord Clarendon on “ The con- 
dition of the industrial classes of foreign countries,”' the hours 
of labour might be extracted both in factories and out, with the 
wages and means of living. Whoever is interested in the whole 
bearings of such a question may possibly obtain a copy and 
have his curiosity satisfied. 





' Consular Reports to Lord Clarendon, presented to Parliament 








The only countries to which, for my object, I think it useful 
to refer on these topics, in consequence of the competition 
which not improbably may hereafter arise between them and 
Great Britain in the manufacture of our great textile, are the 
United States, France, Russia, and Prussia, in connection with 
a previous passage on the spindles, and consumption of cotton 
in those countries. 

In Great Britain the maximum hours of work permitted by 
law are 60 per week. In 1833 they were 69, between half-past 
five in the morning and half-past eight in the evening (which 
practically permitted 15 hours of work) less meal times. In 
1847 these hours were reduced to 58, but in 1850 they were 
placed at their present limit. 

We employ children in factories of between 8 and 13 years 
old, morning or afternoon, divided by the dinner time, but not 
both morning and afternoon on the same day ; accompanying 
their labour with a surgical certificate of physical fitness, and 
combine with it two hours and a half or three hours’ schooling 
on every week day but Saturday. We allow a half holiday 
every week, and two whole and eight half holidays every year. 

Of the UNITED STATEs in 1869 Mr. Consul Ford reported :— 
“Eleven hours constitutes a day’s work in cotton factories, in 
which 75 per cent. of the operatives employed are females. 
Breakfast at 6 A.M. ; commence work at 6.30; dinner at 12; 
resume work at 12.45 ; stop work at 6.30 P.M., and on Saturday 
at 5 P.M.” 

In FRANCE “children in order to be admitted to work in 
factories must be at least eight years of age. From 8 to 12 
years of age they cannot be employed in active work for more 
than eight hours in 24, divided by a rest. From 12 to 16 years 
of age they cannot be employed in active work for more than 12 
hours in 24, divided by rests. This work may not take place 
except between 5 A.M. and9 P.M. All night work is forbidden 
for children under 13 years old. If, however, repairs to the 
motive-power are needed, children above 13 may work at 
night, counting two hours for three between 9 P.M. and 5 A.M. 
Children.under 16 years cannot be employed on Sundays or 
legal holidays. No child under 12 years old can be employed 
unless its parents or guardians certify that it goes to some one 
of the public or private schools existing in the neighbourhood. 
Every child admitted shall, until 12 years of age, go to school. 
Children over 12 years of age, shall be exempt from attending 
school, if a certificate is given by the mayor of their district to 
prove that they have received primary elementary education.” 

Russ1a.—* There is perhaps no country where the hours of 
labour, in every branch of industry, are so long as in Russia, 13 
hours a day being the general average, children generally 
working the same time as men. Except in times of depressed 
trade, the cotton mills work night and day, each mill having 
two sets of hands. 

(The consumption of cotton goods by Russia is enormous. 
Of the 700,000,000 odd of inhabitants, 50 to 55,000,000 at least 
use cotton as their chief material for clothing, women as well 
as men.”) 

PrussiA.— There is a tendency to diminish the hours of 
work to 12 per day, including two hours for rest. Girls from 
14 to 16 years of age can never be made to work more than 
10 hours a day. Girls under 12 years of age cannot be admitted 
as factory hands ; nor can any girl be employed in a factory 
till she has completed her school time and been confirmed. 
Certificates to this effect must be first furnished to the em- 

loyer. 
. ‘The hours of work vary in the various industrial districts of 
Prussia.” 

Such then are the hours of factory employment in the textile 
districts of some of England’s greatest competitors in the 
manufacture of cotton. In Germany, too, they say, “they can 
undersell the Dundee people to the extent of Io to 18 per cent. 
in jute yarn, or sacks,” of which there are evidences of truth in 
their great eagerness to extend these trades. 

The review affords us some insight into what is going on 
around us; and the lesson is not unworthy of our serious con- 
sideration, with reference to the further shortening of our hours 
oflabour. This consideration it will doubtless receive from those 
who desire to understand both sides of the question, and the 
common interest of both masters and workers. 

In the textile factories of Lancashire, the question of a reduc- 
tion in the hours of labour in factories has again become an all- 
absorbing one. Great expectations have been raised by the 
recent report of the commissioners sent to a into it, and it 
is assumed as certain that some reduction will shortly be made; 
but whether it is to affect children and all female workers, or 
only married or child-bearing women, so that they shall only 
work nine hours a day, is yet uncertain. Some masters have 
no very great objection to nine hours in the abstract ; some 
object to it very strongly, and assert that this reduction could 
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not possibly be afforded ; and a few would be very glad if all 
women could live without working. The prevailing opinion, so 
far as I can ascertain it, is that there are very few women, com- 
paratively, that appear to want it. The originators of the move- 
ment are men, mainly the self-acting cotton minders and spin- 
ners, whose wages are from 26s. a week to 30s., who, I am afraid, 
are not remarkable for keeping their wives and children at home. 
I doubt, in fact, whether they do not send them to the mill 
longer after marriage than any other class of men’s wives that 
work in the mills ; and their children also, as soon as they can 
get them there. 

Of this we may be sure, that if women go to the mill they go 
to get money ; and if they do not obtain enough in nine hours 
at one place, they will in all probability go to another, or fill up 
their time with some other occupation. 

Moreover, as it seems to me, if a nine hours’ limit becomes 
the law, one thing is inevitable, employers will seek to recover 
the loss of work done off their machinery from loss of time by 
increased speed, and most certainly greater attention to the in- 


creased speed of machinery will be found to be most exciting | 


to the nervous system ; and, if followed day by day, cannot fail 
of being productive of evil effects. 

The universal action of machinery may be the source of our 
highest commercial greatness, but it must be in proportion to 
human strength and the laws which regulate the supply and 
demand of human subsistence. It is true that bricklayers, 
masons, joiners, and mechanics have established 54 hours for a 
week’s work, and it may not look seemly that women should be 
up at six o’clock in the morning, and work ten hours and a half 
a day, when their husbands and brothers are lying in bed and 
only work nine hours. 

But what if such husbands were called upon to devote their 
wages to their wives and families! Perhaps then these wives 
would not need to go out to work at all. As it is, many go to 
the mill and voluntarily overwork themselves to provide for their 
families, whose husbands are spending more in their own selfish 
gratifications than the wives can earn with all their industry. 

Nor is this all ; for it is an undoubted fact that, since certain 
trades have made 54 hours the working hours of the week, there 
has been more overtime made in some of those trades than ever 
there used to be! 

Furthermore, there have been instances where women, work- 
ing 10} hours a day under the Factory Acts, have gone to occu- 
pations where, under the season trades relaxations ofa recent Act 
of Parliament, they work 14 hours a day; and if they do not 
overwork at the works, they do so by taking work home, and 
thus get more money, though not per hour. 

Supposing, however, there should be a reduction of hours, there 
is a difference of opinion among the workers whether it should 
be at the beginning or end of the day’s work. If I were to can- 
vass all my immense district, I believe the great majority of 
females would be for the reduction at the beginning of the day, 
and not at the end of it. 

In collecting the statistics of married women, a favourable 
opportunity was afforded me of testing the opinion of that im- 
portant class of workers, and the result in one of the largest 
cotton mills in Lancashire was as follows: Out of 274 full-time 
females, there were 86 married women, of whom 54 declared in 
favour of the morning reduction, whilst 32 were for leaving off 
work earlier in the evening. 

This preponderance of opinion for the morning reduction was 
still more marked amongst those that had large families ; the 
average number in each family being only 1°17 amongst the 32 
women, whilst it was 1°82 amongst the 54 women. 

On the question whether there shall be this reduction in the 
hours of factory labour or not, I would only add that, with all 
the facts which I have endeavoured to detail in this report with 
accuracy and clearness, divesting them of all prejudice and bias, 
being desirous only of bringing them to bear on the question of 
shorter hours consistently with moderation and the great in- 
terests involved, viewing them also in the light of days past and 
present, in the enlarged desires of the young for greater oppor- 
tunities of intellectual culture, looking too at the ideas of liberty 


of labour which a very high rate of wages and cheap trains have | 


evoked and fostered, I venture to express an opinion that there 
is ground for a reduction in the hours of labour in the factories 
great and small, in which general term I include workshops. 

It ought not to be attempted, however, in the shape of an 
indictment against the employers, so many of whom have spared 
neither expense nor effort to ensure the health and well-being of 
their workpeople, to which during my lengthened experience I 
can bear the fullest testimony ; but for the higher incentive of 
obtaining, along with the peaceful fruits of commercial enterprise, 
happier homes and more domestic hearths for all of them ; for 
their adolescent children maternal lessons of economy and thrift, 
and for the little ones, less rough usage than early morning 








frosts and blasts, which their tender years withstand with so 
much difficulty. 

It may be urged by the employers, and reasonably enough, if 
the present hours are neither unfair nor oppressive, why should 
they be disturbed ? 

There is one reason which has not yet been touched upon by 
anybody that I know of, to which I lastly refer, and it is this : 

The passing of the Workshops Act with its variable hours of 
labour and the bringing under the Factory Acts Extension Act, 
1867, all kinds of other labour, has unsettled the minds of the 
working classes and brought a competition for labour which is 
as unfortunate as it is unhealthy ; and a dissatisfaction with that 
competition and the cause of it that will be somewhat difficult 
to allay. . 

The hours of work in textile factories are between 6 A.M. and 
6 P.M., winter and summer ; and in the Act of 1850 there is a 
provision that these hours may be changed on and after the Ist 
of October to the 31st of March ensuing, when the dark days 
come on, and the inclement weather of winter approaches, from 
6 to 6, to 7 to 7 and very much appreciated it is. For other 
factories than textile the hours of work are assumed to be be- 
tween 6 and 6 also, but are in fact between any period of the 
day for most of them, not exceeding 10% hours, which the incli- 
nations or the exigences of the masters and workpeople deem 
best for themselves, often differing from 48 hours a week to 60, 
with a host of relaxations which lengthen these 10} hours a day 
in some factories, but not in others, very considerably. Whilst 
in workshops, if the offence is undiscovered, almost any hours 
may be worked between five o’clock in the morning and nine 
o’clock at night, to the prejudice of the reasonable master, whe 
loses his best hands if he does not work the same long hours as 
others do, though they be to the detriment of the general condi- 
tion of the workers themselves. 

This is a real grievance which has been smouldering fora long 
time, and sooner or later will have to be rectified. Why not now 
—at once? Why should not 10 hours of work a day for five 
days and six on Saturday mark the outline of all labour, both 
in factories and workshops, when against motive power by law, 
as of manual labour without law? Why should not all child 
labour in factories and workshops be limited to half a day, morn- 
ing or afternoon, divided by the dinner time, and with its accom- 
panying education, which has hitherto worked so well, to be 
continued, till by compulsory education we are enabled to adopt 
the French or German “ Livret” obtained at elementary schools? 

Let but the year be divided as in the Factory Act, 1850, clause 
6, by the 1st of October and the 31st of March (these being con- 
sidered the winter months); let the hours of work in these be 
from 8 A.M. to 7 P.M., with a dinner hour from I to 2 at noon 
(the breakfast half-hour would not be needed in all these months, 
and gas and waste by stoppages would be saved and would in a 
great measure compensate for the reduction to 56 hours weekly) ; 
let the hours from the 1st of April be from 7 A.M. to 6 P.M., 
with the same division of the day, of an hour between 12 and I 
at noon for dinner, and any other time for breakfast that could 
be agreed upon between the employer and employed (a vexed 
question that would rectify itself), and there would, I hope, be 
peace and goodwill once more and for ever, among the great and 
little multitudes which throng our industrial towns and villages ; 
and thus one of the greatest works in the cause of civilization, 
and by it, of happiness among the people, not only in this 
country but in others would be accomplished. 

I have reason to believe that last year the cotton manufactur- 
ers could have been induced to compromise the whole question 
for a 57 hours’ bill, and the workers’ committee fora 56. How 
very little under water was the rock on which this little bark 
foundered. May it have a happier voyage on this occasion ! 

An hour a week’s difference between the masters and workers 
on a question concerning the consumption of 1,233,000,000 lbs. 
weight of cotton a year, with a foreign export of 84 per cent. of 
the produce, is surely worth mutual concession, so that an agree- 
ment may be arrived at satisfactory and honourable to both 
interests which are truly identical and cannot be separated 
without prejudice to both, and to the country at large. 


OAP Paste.—RICHARD and Duponr patent the use 
of the following mixture :— 
Black or green soap. ° ; 
Soap earth, modelling ad on 
or unctuous clay . . 4 wd 
Carbonate (of soda ?) . — ~ 
Water for dissolving carbonate 85 ” 
Essential oils and colouring ° 
matters . : ‘ : 3 _ 
The proportions can be varied slightly according to the degree 
of hardness required. Bull. Soc. Chim. Paris, xx. 331. 





400 grammes, 
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WORKSHOP RECEIPTS FOR THE USE OF MANU- 
FACTURERS, MECHANICS, AND SCIENTIFIC 
AMATEURS:.' 


E have always been somewhat afraid of compila- 
tions, inasmuch as they must be but too frequently 
mere attempts to put in a new form what has 
already been given to the public. In the book, 
however, now before us, we think we may cast 

i our fear aside, and tell Mr. Ernest Spon that he 
has, no doubt with very efficient aid and assistance, produced a 
manual which will not only prove itself acceptable in the hands 
of scientific amateurs, but in those of practical workmen. The 
modesty, too, with which he announces that “a pre-eminently 
superior manipulator resembles a poet, in that he is born, not 
made,” is an acknowledgment made by industry to genuine 
intelligence, which in these days of our all being alike it is some- 
what refreshing to find. 

We, individually, cannot pretend to even look at one out of a 
thousand of the receipts given; nor if we could, should we 
be egotistical enough to pronounce judgment on their value or 
uselessness. As it chances, however, we happen to have some 
little personal knowledge of iron in its varied forms, and we are 
certainly struck at the charming simplicity of the following :— 

“ Casehardening Iron.—Procure a quantity of old boots, durnx 
these until they become charred, beat off the black and charred 
portion with a hammer until sufficient powdered carbon is ob- 
tained.” 

It is scarcely worth while quarrelling about the use of the word 
burn as relative to old boots about to be converted into char- 
coal, what we hold up our hands at is the use of the other word, 
sufficient, Possibly the intelligent writer of this paragraph will 
by and bye inform the world what he deems this “ sufficient 
powdered carbon” should be, as relative to the quantity or 
weight of the iron used. Again, at page 368 it is stated, “cast 
iron is likewise united by burning.” And going on, “ Toadd say 
a flange to an iron pipe, a sand mould is made from 4 wood 
pattern, but the gusset, or champered band between the flange 
and tube, is made rather fuller than usual to afford a little extra 
base for the flange.” And then there come instructions as to 
the end of the pipe being filed quite clean, and a shallow nick 
filed at’the inner edge, to assist in keeping on the flange. Will 
the publisher, or may be the writer, of the last quoted words refer 
toa single instancein which they or he have or has seen any iron 
with a crystalline fracture so united? True, there may be what 
is called a cold sheet, but in that case any strength which the 
metal may have, results not from homogeneousness, but from the 
relative mechanical position of the separate particles. Of 
course the answer may be put forward that there is nothing, 
abstractly speaking, perfectly continuous in existence, and so 
it is ; for even, say, in the best made electric cable, there can only 
be cellular adhesion. 

By one of those chances, which do occasionally occur in the 
course of a lifetime, we have at this moment lying on our table 
an ingot of what is called homogeneous iron, in which, however, 
we cannot, even without the aid of a magnifying glass, fail to 
detect a difference of texture from the avras to the centre. That 
it is an attempt, so far as regards the manufacturers, to pass to 
the consumer an inferior article instead of the real Simon Pure, 
we need only refer to the difference between the edges of the 
opposite angles of the little quadrilateral section in our hands. 
It has been got up with sharp edges, or at least, edges as sharp 
as can be got out of any mould, and then, to give it the appear- 
ance of having been rolled, a circular saw has been driven 
through it, which, to an inexperienced eye, certainly has the 
desired effect; but, of course, the lines marked are from the 
periphery of a perpendicular circular movement, whilst the 
others would be from that of horizontal caminating rollers. On 
this note we must say in conclusion that we do not think that 
to such an operation as casting on a flange of iron to iron the 
word soldering can in any way be considered properly applicable. 

At page 176 there are some very sensible directions for 
cleansing cast iron, wrought iron, and steel, and to the fact that 
cast iron which has been immersed in an alkaline solution of 
caustic lime, potash, or soda, or their carbonates, will not rust 
after a long exposure to a damp atmosphere, we can ourselves 
bear witness. On this point we might ask if any reliable 
experiments as to the relative losses in weight, by oxida- 
tion from exposure to the atmosphere, have ever been made 
as between wrought iron and cast iron. We remember a 
stock of bars lying in South Wales for some years, a long 








' By Ernest Spon. 














time ago, exposed to wind and weather, and when the speculator 
was eventually obliged to sell, and it came to be re-weighed, 


they were found to have lost a very small percentage, not, we ° 


think, 14; and out of this was of course to be deducted the other 
loss by pilfering, which, to some extent, goes on in all metal 
yards. As to clean castings with untouched skin, we take it 
that it would be years before any appreciable loss in weight from 
mere atmospheric influences could be detected. 

At page 53 there is a neat enough short description of a 
furnace for glass-making, which, however, is a subject that 
seems to us to partake scarcely of the character of a workshop 
receipt, but rather of the nature of padding; for it is quite 
clear that a furnace of this sort is not part of a workshop, as 
generally understood. And then again, one of the most im- 
portant matters of the whole, the materials of which the cru- 
cibles are constructed, is not even mentioned. Had the writer 
seen the little furnaces in India, with half a dozen workmen 
squatted round them, the glass being melted in the centre, and 
the bangles, bottles, &c. being finished and turned out within 
a space only equal to the area of an English breakfast-par- 
lour, and given us a description of such a process, it would more 
fully have approached the character of a workshop receipt. 
Unfortunately, the subject did not interest us when we read it, 
and we paid but little attention to it; but we have come upon 
one of these primitive factories when riding through a jungle, 
and seen beads, bangles, and bottles of all colours being turned 
out in the easiest manner possible. 

The editor of this book will, we feel sure, pardon us if we ask 
—and we really do so with the object of obtaining information 
—in what workshop the following receipt (see page 363) is 
likely to be carried into effect :—“To Preserve Ice.—1. Put 
the ice on a dish and cover it with a napkin, then set the dish 
upon a feather-bed or pillow, and place another bed or pillow 
on the top of it. In this way a few pounds of ice may be kept 
for a week or more.” To what the luxury of the age may be 
leading to, we don’t venture to surmise ; but however degene- 
rate sons we may be of a race of hardy ancestors, we scarcely 
think that as yet feather-beds or pillows are to be found in our 
workshops ; and hence the only solution we could offer as to 
the modus operandi for carrying out this receipt, would be that 
the workman, careful of storing his ice amongst the connubial 
down, should, when it is required at his shop, fly homewards, 
and, seizing the watery diamond, return as quickly as may be 
with it to the scene of operations. How far, however, its even 
temporary repose in the luxurious couch chosen for it might 
interfere with the health of the nightly occupants, we will 
refrain in any way to anticipate ; for to tell the truth, we have a 
wholesome horror of anything damp, and the very thought of 
the arrangement proposed half freezes us. 

Let us nowturn to some of the really excellent and exhaustive 
articles which our author gives us. At page 177 he commence: 
his description and details of galvanic batteries, and for a 
treatise which is confessedly but a synopsis, we scarcely think 
that more useful matter could have been better or more suc- 
cinctly gathered together. Daniell’s, Bunsen’s—Bunsen’s as 
modified by Archerean—Grenet’s, Marie-Davy’s, Smee’s, 
Watt’s, and the Calland batteries, are all commented on, and 
their respective peculiarities, advantages, and shortcoming: 
clearly and distinctly described ; whilst the instructions of how 
batteries should be brought into action, how kept in order, how 
charged, &c., are extremely explicit, both generally speaking 
and as to the details ; for instance, “It sometimes happens that 
batteries, which appear to be in good order, do not work. This 
is generally due to some foreign substance preventing the con- 
ductibility at the points of contact, or to the copper band of one 
zinc resting upon another zinc. Before using a battery, try if 
the current escapes well from both extremities. For this pur- 
pose, present the point of the negative wire and the carbon of 
the other end, and a spark should immediately ensue. The 
same experiment being made with the positive wire against the 
last zinc, another spark should be produced ; or it is still more 
easy to have the two ends of the wires made to rest at a short 
distance from each other upon a piece of carbon, or upon a file, 
and then rubbing with one wire while the other remains in 
contact. Numerous sparks will immediately appear. When 
one element of a battery is wrongly put up, discover the defect 
by successively presenting the end of one of the wires to the 
carbon of each element, and that which does not produce any 
spark belongs to the defective element. Too much porosity in 
the cells is another cause of stoppage in the current, because 
the solution of zinc which penetrates deposits upon the carbon a 
whitish coat, preventing further action. Change the cell, and 
scrape off the coat entirely from the carbon. This generally 
takes place when the battery has been working several days 
without the addition of fresh liquor, or when there is too much 
acid. The battery will also cease working from too great an 
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accumulation of sulphate of zinc, which, not having sufficient 
water to remain in solution, crystallizes upon the zinc and pre- 
vents any further action. Remove the acid solution, substitute 
a fresh one, and clean the zinc.” We make no apology for the 
length of this extract, simply because its contents are so ad- 
mirably clear and well-expressed that their value to practical 
men is at once apparent ; indeed, we scarcely know how the 
rationale of the process could have been better explained, 
whilst the succeeding paragraph on “ Keeping Batteries in 
Order” is, in our opinion, equally well expressed. 

The receipts given for varnish are also very numerous, and, 
as it appears to us, extremely well selected, as indeed we may 
say are by far the greater proportion of those given in the book. 
It is, however, as we have said, quite impossible for us to look 
at even a tenth part of the 3,000 receipts which Mr. Spon offers 
to the public ; but we can honestly recommend his work to 
manufacturers, mechanics, and scientific amateurs; indeed, a 
gentleman who is well known as one of these latter, seeing the 
book on our table, expressed himself highly pleased with its 
contents and their arrangements. We wish it the success it 
deserves, 


A NEW METHOD OF TEMPERING STEEL AND 
REVIVING BURNT IRON.' 





PIECE of steel is generally tempered and then 
reheated more or less according to the amount of 
elasticity which it is desired to give it. Simple 
tempering, as it is ordinarily practised, that is to 
say, the tempering of the metal at a red heat by 
plunging it into cold water, is objectionable from 
its frequently developing, or rather creating fissures, and cracks, 
which weaken the material. The after heating does not remove 
these faults, and later on, these very fissures, which may at first 
be invisible, gradually enlarge under the effects of pressure, and 
the end is an injurious fracture. It has already been acknow- 
ledged that the best way to avoid this danger is not to temper 
the metal too highly (make it too hard), and to keep the reheat- 
ing at a low temperature. Thus, a spring carried to a red 
heat, hardened in cold water, and reheated in boiling oil, is 
found to possess the same elasticity as a similar spring hardened 
in cold oil (hardened, however, to a less degree than the former), 
and then reheated in boiling oil (but here again reheated in a 
lower degree than the other). There is, however, a certain 
advantage in the latter method from the fact that there is a less 
danger of fissures and cracks resulting from a too rapid cooling 
of the metal. 
itself : is it really necessary to commence by hardening the steel 
to so great an extent, only to have to soften it again by means 
of a second operation? And in order to answer this question, 
search has been made for a tempering fluid, whose mildness 
would do away with all risk of cracks and produce upon the 
steel, in one operation, the effects of the tempering and re- 
heating. 

This has been achieved very simply by heating the water into 
which the steel at a red heat was plunged. A temperature of 
about 55° Centigrade has been found sufficient to give to needle 
gun springs an elasticity and resistance equal to the best of 
those produced by the double process. 

Clearly the temperature of the water should be varied accord- 
ing to the size of the piece of metal to be operated upon, and 
this temperature should be determined by preparatory trials. 
Tempering in very hot or boiling water affects in a very remark- 
able manner soft steel, containing, say, from two to four 
millionths of carbon—it increases its tenacity and elasticity with- 
out sensibly altering its softness—the grain seems to change 
its nature somewhat, and to become more granular or crystalline 
than it was previously. 

Reviving of Burnt Iron.—In a communication made to the 
Academy during the sitting of the 4th March, 1872, it was 
shown that the crystalline texture visible in the fracture of 
certain pieces of iron, was due neither to the action of cold nor 
to that of prolonged vibration, but that they existed in the metal 
prior to its being placed in work. Experience seems to show 
that this confirmation might result from an imperfect forging, 
leaving the metal crystalline and red short. At the same time 
it was further stated that it was possible to restore to iron thus 
deteriorated its fibrous texture, and to give it the tenacity it 
would have possessed if the forging operations had been 











Wishing to go further, this question suggested | 






properly conducted, and this without having recourse, as was 
formerly the case, to a rehammering which necessitates a loss 
of time and of metal, and frequently leads to the rejection of the 
piece of steel altogether. 

The method then employed for reviving burnt iron is in like 
manner a bath in a hot liquid; and the citation of a single 
instance will probably be sufficient to enable the effects pro- 
duced to be appreciated and verified if desired. 

A’ bar of iron (Berry) three centimetres (1°181 inch) in 
diameter, which could be bent back upon itself when cold, 
without breaking, split, or fissure, got burnt ; that is to say, was 
heated in such a manner, that placed in a vice, it was broken 
cold without any visible bending. ‘The fracture was marked 
with a number of brilliant facets of several millimetres (0'039 
inch) square. Close by, a boiling solution saturated with ordinary 
sea salt had been prepared, and a portion of the burnt bar, 
raised to a red heat, was plunged into this liquid and retained 
there during the time necessary to bring down the temperature 
of the metal to that of the bath—say, about boiling point. A 
somewhat singular phenomenon took place. No sooner was the 
red-hot iron plunged into the bath than it was covered with a 
coating of the salt which isolated it from the liquid, and unques- 
tionably lengthened the time it took in cooling. The piece of 
iron thus tempered was capable of being bent back on itself, as 
had been the bar prior to its being burnt. Thus, then, tempering 
in salt water will revive burnt iron. 

It seems desirable, then, that all pieces of finished forging 
should be submitted to this process. If well wrought, the 
tempering will do them no harm. On the other hand, if they 
have been subjected to too great or too prolonged a heat, it will 
give to them those qualities which result from really good 
forging ; and the same may be said of steel. 

Without doubt there are other liquids and other solutions 
which would produce the same effects as this saline bath ; but it 


| has been selected for mention, because it is not only the most 


economical, but the one easiest to procure. 


HILL SIDE RAILWAY.’ 


E illustrate in the accompanying engravings a novel 
form of lowering railway, applicable, as will readily 
be perceived, to almost any case in which it is re- 
quired to transport loads down high and precipi- 
tous declivities, It consists, briefly, in two self- 

i balancing carriages, provided with reservoirs for 








| the reception of fluid or granulated material (as shot), running 


upon suitable tracks. Other stationary receptacles are arranged 
upon the latter so as to supply the carriage reservoirs at suitable 


| times with a quantity of the water or other movable weight, the 


particular object of which will be explained as we proceed. In 
fig. 1 a general perspective view of the entire apparatus is given; 
in describing the details, reference is made to figs. 2 and 3, which 
are respectively a representation of the bottom of one of the 
carriages and a plan view of the tracks and fixed receptacles. 

The cars, AA, are connected together by means of a long rope, 
B, which passes up and around the grooved wheel, C, The 
latter corresponds in diameter to the distance between the 
centres of the tracks, and revolves in a plane parallel to their 
surface, transversely and longitudinally ; in brief, the rope leaves 
the periphery of the wheel in the same line, whatever may be 
the position of the cars along the length of the rails. The cars, 
as we have before stated, are self-balancing, that is, the weight 
of one exactly counterbalances that of the other, and in order to 
move them it is only necessary that a sufficient force should be 
exerted to overcome their inertia and the friction of the mecha- 
nism. Beneath the platform of each vehicle is arranged a tank, 
D, fig. 3, which is provided with an opening and spring valve, 
at E, and a receiving spout at F. On its lower portion and be- 
tween the rails, is a reservoir, G, connecting with a wide receiver, 
H, by means of atube,I. The receiver, H, is placed, as shown, 
near the upper end of the track, and its sides extend out under 
the rails. The reservoir, G, has in its bottom two spouts and 
sliding covers or valves, which are actuated by the handles ex- 
tending above at J. 

To understand the operation of the apparatus, let it be sup- 
posed that coal, for example, is to be transported from the top of 
the mountain. The car at the upper end of the track is loaded 
and started down, its descent being regulated by the brake, K, 
on the wheel, C. Of course, by the rope, B, the second car is 
thus drawn upwards. As soon as car No.1 is at the bottom, 





1 From the French of Lieut.-Colonel H. Caron. 








? From the “‘ Scientific American,” 


























{ 


rT 
if 











BOIS’ HILL-SIDE OR LOWERING RAILWAY. 













































































































































































































































THE PRACTICAL MAGAZINE. 





car No. 2 reaches the top. Car No. 1 is now unloaded. It is 
evident, however, that as the coal is removed the weight of car 
No. 2, which is being filled above, will gradually counterbalance 
that of car No. 1, and hence begin its downward motion, pro- 
bably before either filling or emptying is completed. To 
avoid this, the reservoir, G, is previously filled with water or 
shot, and one of its bottom spouts, by handle, J, being opened, 
its contents are allowed to enter the tank beneath the car by the 
spout, F. This additional weight partially compensates for that of 
the coal removed, so that the upper car does not overbalance the 
lower and now empty car until the full load is in a place where 


latter, and arranged in connection with a spiral or other spring. 
By this means the rod, being suitably graduated, a balance is 
formed which indicates the weight of the load upon the car. 

The principle involved in this novel invention is capable of a 
wide and general application, and from its use a material saving 
is effected in the cost of handling heavy articles which require to 
be lowered from point to another. It may, by suitable modifica- 
tion, be arranged in buildings, the carriages ascending and 
cescending vertically. If fluid be employed in preference tod 
shot, alcohol or other spirits would be substituted in winter to 
prevent freezing, a proceeding involving very little expense, as 
there is very little waste of the liquid used. In reference to 
special instances, where it is considered that the device may 
be advantageously employed, the inventor enumerates the fol- 
lowing :—“ In all elevated sand or gravel banks and brick- 
yards ; in stone quarries such as are along the Hudson river 
and eastern coast ; in ice-houses, especially such as are situ- 
ated on Rockland Lake, New York ; in cement quarries or mills, 
as those of the Newark Company, at Rondout, New York; in 
coal mines, as exist upon the hills near Pittsburgh ; in ware- 
houses on high banks, as are found near Wheeling, Vansittart, 
and Vicksburgh, Miss., and for moving lumber, as at St. 
Anthony.” It requires but one person to attend to the lowering 
of the heaviest bodies. The apparatus may also be employed 
as an elevator, for the ascending platform can be weighted 
with such articles as it is desired to raise, instead of the usual 
counterbalancing weight, an advantage which applies to all 
cases in which the device may be used. 


GUNS AND STEEL. 


By SIR JOSEPH WHITWORTH, BartT., C.E., F.R.S., LL.D., 
D.C.L.! 





NE of the most practical and persevering en- 
quirers into these interesting and important sub- 
jects, here gives us in a succinct and luminous 
treatise, the results of his experiments and the 
4)| opinions which he has formed therefrom. In his 
3 =] preface, Sir Joseph very briefly relates the history, 
chronologically, of his labours for the last fifteen years, the first 
having been commenced in 1857, both of his rifle and flat- 
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Fig.3 








there is-a slight though sufficient difference in weight in favour of 
the loaded car to cause it to start down the decline. Just before 
the empty carriage, which is of course thus drawn up, reaches 
the top of the track, an arm on its valve, E, strikes a projection, 
L, between the rails and underneath the car. The spout which 
valve E, when shut, closes, is thus thrown open, and conse- 
quently the contents of the tank empty into the receiver, H. 
From the latter the shot or water instantly descend the tube, I, 
refill the reservoir, G, to be again drawn out, as above described, 
into the car now at the bottom. The eyes for connecting the 
rope, B, to the cars, are attached to a rod, M, passing under the 


headed rifled projectile, and then proceeds to consider in the 
subsequent chapters the details of his subjects. 

In chapter one, he commences by the acknowledgment of 
the defects of cast-steel, pointing out first the effects of the air 
and gases escaping, by what is technically known as “ piping,” 
about three-fourths of the ingot when small then being sound 
and free from air cells ; but if an attempt be made to run a very 
large ingot of highly carbonized steel, although the lower por- 
tion may appear sound, a new defect and difficulty arises from 
the fact, that the material may crack and destroy itself in the 
act of cooling. This of course is a possible cause of weakness 
to which all cast metals are subject, and arises from the well- 
known fact, almost too self-evident to be worthy of mention, that 
the outside cools first, and the hard unyielding quality of the 
metal. If, however, as Sir Joseph says, it were in any way pos- 
sible to rely on getting sound highly carbonized steel, the material 
is so strong that it would completely master the powder; nor 
can safety, it is contended, be obtained from a steel possessing 
a higher ductility than tool steel, unless these air cells can be 
got rid of fluid compression. 


Hollow Cylinders of Fluid-Compressed Steel. 


It may be interesting now to give to our readers a-description 
of the method pursued by Sir Joseph Whitworth for obtaining 
the hollow cylinders of fluid-compressed steel for his gun cast- 
ings, arid in so doing, we fear we must of necessity use in some 
measure his own words. The ductile steel is run into moulds 
to which pressure is applied, and five minutes after this applica- 
tion the fluid column will be found shortened by one and a half 
inches per foot of length, and with a pressure of twenty ton on 
the inch, the fluid compressed steel becomes as strong and duc- 
tile as if it had been forged—but for the manufacture of his guns, 
Sir Joseph draws out and forges these hollow cylinders. 

One of the most marked and novel of the applications which 
it is proposed to give to this metal, is that of making locomotive 
or other boilers in complete cylinders instead of riveted plates ; 
and we confess that, now the proposal is actually before us, it 
looks with such metal as the Whitworth steel feasible enough. 

The next part of the treatise before us is an account of the 
testing of these cylinders by gunpowder, and for the arrangement, 
we will take the first example given. A cylinder is taken 26 in. 
in length, 7°83 in. external diameter, and 2°56 in. internal dia- 
meter. The cylinder is charged with 14]bs., and there is no 
escape for the powder gas except through the touch-hole, which is 
oro of an inch in diameter. After each discharge the cylinder 
is carefully measured, and the enlargements of the inside and 
outside diameters recorded, the result being in this instance, that 
after forty-eight discharges the enlargement of the inside dia- 
meter was ‘1919 in., and that of the outside diameter ‘0485 in. 
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There seems to have been a little ill-feeling manifested by 
General Lefroy in 1869, who would appear to have said that he 
thought “it not improbable good cast-iron would stand the test 
shown.” Of course it did not, but we are inclined here to ask 
whether or not good cast-iron has ever been submitted when 
fluid to the pressure given by Sir Joseph Whitworth to his steel, 
and then experimented upon? We know the effect of pumping 
and feeding a large casting so as to get rid of the air. How 
then as to trying compression on this form of the metal? 

This portion of the treatise concludes with a table of the 
qualities of steel as manufactured by Sir Joseph Whitworth & 
Co., which, as it may be useful to practical men, we deem worth 
extracting. 

For convenience the metal is arranged in four groups, dis- 
tinguished by the colour, red, blue, brown, and yellow, and 
in each group No. 1 represents the most ductile metal, the duc- 
tility decreasing as the numbers rise. 
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( Axles, boilers, connecting 
rods, cross heads, crank pins, 
hydraulic cylinders, locomo- 
tive and marine cranks, pro- 
peller shafts, rivets, railway 
tires, guide screws, gun fur- 
niture, gun barrels, air vessels 
for torpedoes, carriages for 
field and naval ordnances. 


1. Red, | 


2. Red. 40 32 
3. Red. j 


Cylinder linings for marine 
engines, slide bars for loco- 
motives, shafting, couplings, 
1. Blue. large and small lathe man- 
drils, spindles for drilling ma- 
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2. Blue. 48 24. |( chines, eccentric shafts for 
punching and shearing ma- 
3. Blue. chines, pillars for hydraulic 
; presses, large swages, pressure 
| blocks for riveting machines, 
| hammers, large hoops and 
trunnions for ordnance. 
Large planing and lathe 
1. Brown. tools, large shears, drills, 
smiths’ punches and dies, 
2. Brown. 58 17 small swages, smiths’ sets, 
cold chisels, screw tools, rol- 
3. Brown lers for corn mills, armour 
piercing shells. 
1. Yellow. . sop: 
: Boring tools, finishing tools 
; ha ag 68 ™ | fo planing and turning. 


Special alloy. 72 14 For particular purposes. 














Thus far goes the portion of Sir Joseph’s treatise which gives 
the details of the character and quality of the compressed steel 
with which he works in his gun-factories, the account to which 
we now turn. 4 

In chapter ii. of his treatise, Sir“Joseph Whitworth pro- 
ceeds to give an account of his course of experiments and 
experiences with reference to the manufacture of his rifles, and 
it would appear his attention was first drawn to the question 
of how “to obtain the best possible rifle” by Lord Hardinge, 
who was at that time éommanding-in-chief, in the year 1854. 
Of course it was necessary, as a preliminary to any steps being 
taken towards alterations or improvements, to first of all ascer- 
tain how far the point of a rifle bullet preserved a true forward 
direction and what also was its trajectory, and this was effected 
in an enclosed gallery erected at Rusholme, and provided with 
screws of very light tissue paper. This means of determining 
the flight and trajectory having been arranged, a series of com- 
parative trials of the Whitworth and Enfield rifles was next pro- 
ceeded with—this was in the year 1855, and the barrel of the 
Enfield rifle as then used in the service was 39 inches long, 
the bore being °577 of an inch in diameter, and the rifling being 
effected by three spiral grooves, making one turn in 7°8 inches. 
The builet for this rifle was cylindro-conoidal in form and was 














provided with a conical wooden plug in its hollow base—so that 
when fired the explosive force of the powder caused it to 
expand and fit itself as it were into the spiral grooves of the 
rifling. 

The barrel of the Whitworth rifle was ofa similar length to the 
Enfield, witha hexagonal interiorsection, and the turn of therifling, 
being one turn in 20 inches, was much quicker than that of 
the Enfield, and to meet this the angular corners of the hexagon 
were pounded. In some cases it was intended to use an ex- 
panding bullet with this weapon, but Sir Joseph points out that 
it is perfectly easy “to form a mechanically-fitting bullet adapted 
to the hexagonal rifling, on account of the simplicity of the form, 
but quite impracticable to obtain an accurate fit between the 
bullet and the bore of the rifle where any system of grooves 
is adopted,” and he deduces from this that as expansion would 
then be no longer necessary, bullets might be made of alloys of 
tin and lead of any degree of hardness, or in fact a hardened 
steel bullet might be used. 

In the early experiments made at Rusholme the effect of 
lengthening the Enfield bullet was tried, with the result of show- 
ing that an increase of only a quarter of an inch in the length 
caused the bullet to strike obliquely. This, however, it was 
found could be obviated by increasing the twist from one turn in 
78 inches to one turn in 30 inches. Sir Joseph was, however, 
determined to push this investigation to its uttermost limits, and 
proceeded to barrels rifled with one turn in 20 inches, one turn in 
10 inches, and one turn in 5 inches; he eventually reached one turn 
in an inch, from which he fired (using 35 grains of powder), me- 
chanically fitting bullets of lead and tin through 7 inches of elm 
planking ; arriving however at the conclusion that “the best twist 
for a rifled musket bullet would be one turn in 20 inches, the 
minimum diameter of the barrel being ‘45 inches.” 

We need not, now that the Enfield rifle has disappeared, or, 
we believe, nearly so, pursue the investigation of the very 
elaborate details of the difference in their performances, given 
in the treatise before us, but we must be permitted to point out 
that with reference to the seven projecting edges, which pro- 


trude in the barrel of the Henry, that even when they should be: 


worn away, the seven-sided rifling would still remain and the 
weapon be even then almost the same as a Whitworth. We 
certainly feel with Sir Joseph that to some extent the alteration of 
the twist from one turn in 20 inches to one turn in 22 inches, must 
have been made purely for the sake of alteration, and is a very 
different thing from his own change, from the single turn in 7°8 
inches of the Enfield to the single turn in 20 inches in the 
Whitworth. 

The next portion of Sir Joseph Whitworth’s treatise relates to 
trials for range and accuracy made with his guns at Southport 
in the years 1860-1868, the tables giving the results of which are, 
however, too lengthy for reproduction here. We may, however, 
mention ex Jassant that on November 21, 1868, a 250 Ib. shot 
fired from a 9-inch Whitworth muzzle-loading gun, at an ele- 
vation of 33°, and with a powder charge of 50 lbs., attained the 
yet, as we believe, unequalled range of 11,243 yards, whilst with 
a 310 lb. shell 11,075 yards were covered, and with a 310 lb. 
shot 11,127. One of the points best worthy of notice here, and 
which certainly to our mind goes to prove the great enduring 
power of the compressed steel, is, that when the bore of the gun 
came to be measured after the seventh discharge, in some parts, 
viz., at 30 and 32 inches from the breech, there was no enlarge- 
ment at all, whilst in others, as at distances of 10, 12, 18, 20, 
28, 34 and 38 inches the enlargement varied from +455 to 
<ose0 Of an inch, and at 2 inches from the breech it was 
<o%o5 Of an inch, whilst the greatest of all was at 20 and 24 
inches, where it amounted to 5<455- And this, as Sir Joseph 
says, was all, “after the gun had put forth the prodigious power 
required to throw 250 lbs. weight of metal a distance of nearly 
6: miles.” It may be as well to mention here that our author 
has determined that the best form of projectiles for flight, that 
is, the one which gives the longest range with the lowest tra- 
jectory, has its head shaped to the curve of the least resistance 
with a tapered rear, and is from 3 to 4 diameters in length. 

The next question treated by Sir Joseph, viz., the form of 
projectiles for penetration, is one of the very highest importance 
in these days of armour-plated vessels and batteries, is almost 
of greater importance than that of range, and he decides with- 
out hesitation in favour of a projectile with a flat head. 

We are unfortunately not able to reproduce the diagram 
given by our author with reference to projectiles destined to 
penetrate vessels below the water line ; but the results of the 
experiments appear to have been that the flat-headed shot of 
Whitworth steel passed as nearly as possible in a straight line 
through the water, and struck within a very small distance of 
the point aimed at. Those with rounder heads were deflected 
upwards, and struck the target just below the water line ; whilst 
pointed projectiles of chilled cast-iron, on Major Palliser’s prin- 
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ciple, were speedily deflected upwards, and were powerless for 
penetration at a depth of even ten inches. Now, if these data 
be correct, and we see no reason to doubt them, the question of 
the shape of the head of a shot is one of supreme importance to 
marine artillerists. It is certainly possible that in a case of 
direct impact at right angles the penetrating power of the 
pointed shot might equal, or even exceed, that of the flat- 
headed one, but in the event of an “ oblique” fire, which is 
certainly that most frequently used, and likely to be used, at 
sea, there can, we think, be but little question that the flat- 
headed projectile must have the better cutting and penetrating 
ower. 

. There is a plate in the book before us, page 49, which we 
much wish we could reproduce for our readers ; but which ex- 
emplifies in a very marked manner the cutting effect we have 
just mentioned of a flat-headed shot, when obliquely projected 
against a plate, as compared with the effect of the impact of a 
pointed one. 

Before proceeding further, we must say here a few words on 
the essential difference between the Whitworth system of rifling 
and that in which studs are used. In the one case the shot is 
made withindentations to take the bends of the rifling, in the other 
there are projecting buttons intended to lay hold of the grooves, 
these buttons being made of a softer metal than the projectile 
itself. Now, one of the chief objections to this latter system is 
that in the arrangements necessary for forging these buttons 
the shot is necessarily weakened, whilst these very shot them- 
selves, once fitted with the buttons, require far more care 
in handling and storing, to prevent the studs getting bent, 
destroyed, or put out of form in any way, than do the Whit- 
worth hexagonal shot or shell, which are really scarcely liable, 
from their shape, to take much injury even from roughish 
usage. 

And here we may take up the question which is very forcibly 
put and argued by Sir Joseph as to the centreing of the shot in the 
bore. He says, “In the polygonal system the projectile centres 
itself, that is, it rises so that its axis coincides with the axis of 
the gun, and it is propelled through the bore with a steady, 
equable motion. The power of centreing depends upon the 
difference between the maximum and minimum diameters, and 
also on the direction of the surface which lies between them. 
In the hexagonal system there is sufficient difference between 
the maximum and minimum diameters to give all that is re- 
quired, and the windage being small in proportion, in conse- 
quence of the accuracy attainable by this simple geometrical 
form, the shot cannot pass through the bore without being lifted 
so as to centre itself. In the stud system the difference between 
the maximum and minimum diameters is very small, the length 
of the stud is so short that the barrel has little hold of the pro- 
jectile ; the centreing, therefore, remains uncertain, and an 
irregular or wabbling motion is set up while the shot is being 
propelled through the bore. Finally, whatever be the windage, 
an hexagonal shot must centre itself, and the effect of too much 
windage is merely a loss of propelling force ; whereas, in the 
stud system, there is both a loss of force and an increased 
irregularity of motion, due to the defective centreing.” Now 
we think this sensible and truthful reasoning enough, and 
quite agree with both the theory and the way in which it is 
put forward. It is certainly, if correct, a strong, in fact, an 
unanswerable argument against the stud system. 

With reference to the question of rigidity in the carriage, we are 
scarcely inclined, however much that rigidity may affect the trajec- 
tory of the projectile, to attribute any great importance to the fact 
of Whitworth metal being used for its (the carriage’s) construc- 
tion, for on this head we would almost hold that, with ordinary 
wrought iron carriages any desired or necessary rigidity could 
be obtained, and, from what we read in the work before us, 
we take it that it is the fact of the axis of the gun having 
been brought nearer to the axle of the carriage, and the lever- 
age which assists deflection being thereby correspondingly re- 
duced, rather than to anything else, that the flatter trajectory is 
obtained. 

The remarks on the proof of guns are wonderfully to the point, 
especially the directions as to measuring the bore after firing 
in the same place as before, and the statement that when it is 
found a sensible enlargement has taken place, then “ the limit 
of endurance has been reached, and the greatest charge that 
can be employed without permanent injury to the gun has been 
ascertained.” 

We much wish we had space to go into the details of the 
breech-loading gun of which a trial was made at Southport, in 
October, 1872. We may, however, just briefly state that its 
principal mechanical features are the following :— 


1. A heavy breech piece with a large area of bearing 
surface. 












2. An enlarged diameter of powder chamber. 
3. A slightly enlarged shot chamber. 
4. A diminished windage in the bore of the gun. 


In concluding his treatise, Sir Joseph points out that the 
best performance in penetrations, regard being had to the 
proportion between the bore of the gun and the thickness of 
the plate pierced, has been obtained with the Whitworth 
12-pounder breech-loading gun of 3 inches bore, which has sent 
with a powder charge of 33 lbs. a flat-headed steel projectile, 6 
diameters in length, and weighing 31 lbs., through a 4% inch 
wrought-iron armour plate, made by J. Brown & Co., Sheffield, 
and 1o feet 6 inches into the butt supporting the plate, whilst 
on the other hand the best performance as to range, was the 
one we have already referred to, in which a shot weighing 250 
lbs. was with 50 lbs. of powder projected 11,243 yards, or nearly 
64, miles. : 

Like most of our great inventors, Sir Joseph Whitworth would 
appear to have had much to contend with in getting even in any 
way thevalue of his inventions and investigations realised by those 
to whom they were of the greatest importance, viz., the Govern- 
ment, and his struggles with the powers that be, or were, are very 
ably set forth in the appendix (printed for private circulation) 
to “Guns and Steel,” with a copy of which we have been favoured. 
It is, of course, scarcely the province of a journal whose objects 
are those of the “ Practical Magazine,” to enter into questions 
of this sort, but we are fain to confess that it appears to us, that 
so far as official help goes, he has had none, but, on the contrary, 
everything that possibly could be done to impede his progress 
has been done; however, the right will and must eventually 
prevail, and that the innate truth of Sir Joseph Whitworth’s 
system, as well of rifling the guns as of the proper material of 
which to make them, is hourly becoming more evident, is, we 
think, almost a recognised fact. Sir Joseph will perhaps par- 
don us when we say that what we perhaps most admire in the 
whole history of his projectiles, rifles, and artillery, is the deter- 
mination evinced from the very commencement of his experi- 
ments to get at the basis of the true theory, no matter at what cost 
of labour and time. The fitting reward of such labour will doubt- 
less be his, if it but be in the position which his experiments and 
trials have given him of being the most practical as well as soundly 
theoretical of our artillerists, and the man who has developed 
the manufacture of the only metal which is in any way equal 
to the requirements of the splendid artillery he is able to 
produce. 


UTILIZATION OF SLAG. 


METHOD of utilizing slag, in use at the blast furnaces 
at Osnabriick, in Hanover, is to allow it to fall in a 
J stream from a height of about eight feet into tank water. 
—= It is thus granulated into particles of the size of a bean. 
From the water it is lifted by an elevator into cars and conveyed 
away, to be used in ballasting the roads and railways. We 
have the authority of Mr. Brockbank for the assertion that the 
Bessemer slags of the hzematite furnaces make an excellent con- 
crete, from the large percentage of lime contained therein. 





a3}0PPER for Gas-pipes.—The employment of gas- 
| pipes constructed of copper or bronze has occasionally 
3} led to serious accidents from the explosion of the cupro- 
acetylene which is formed in them by the action of the acetylene 
contained in the gas on the copper. 

The acetylene is one of the impurities of ordinary coal-gas, 
though it can be obtained in larger quantity by lowering a 
Bunsen burner until it retreats to the base of the lamp, and then 
leading the products obtained into an ammoniacal solution of 
cuprous chloride. Acetylene mixed with air, and in presence of 
moisture, rapidly attacks metallic copper, and the metal becomes 
covered with a black deposit, which explodes violently when 
heated. 

This compound is readily decomposed by hydrochloric acid, 
and the suggestion is made that, by occasionally filling such 
pipes with this acid, permitting them to remain thus filled for a 
few minutes, and then washing out with hot water, the dangerous 
compound which may have accumulated by the long-continued 
action of illuminating gas may be effectually removed. 
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A TREATISE ON THE MANUFACTURE OF 
GENUINE WINES. 
By THE VISCONDE DE VILLA-MAIOR.' 
I.—PRELIMINARY OBSERVATIONS. 


OCs NNUMERABLE as are the varieties of wine, it 
Days may be laid down as a general rule, applicable 
) =| alike to the commonest and to the choicest sorts, 
oy that a well-made wine is invariably a good wine— 
Sy y of its class. 

ae The qualities which justify us in regarding a 
wine as “ good of its class” vary with the character of the wine 
itself. Thus a good new wine from Minho should not be com- 
pared with the fine old wines of certain other localities ; neither, 
for a like reason, should a good viz ordinaire be contrasted 
with full-bodied wines of a wholly superior class. In these 
matters, as amongst men, absolute equality is a chimera. 

For each class of wine there should be a recognised standard 
of perfection, to which all other wines of the same class may be 
referred. For the manufacture of a standard wine of this 
description, it is necessary that the grapes should be of the 
best quality which the district is capable of producing, gathered 
at a suitable maturity, and manufactured with the utmost care. 
The wine should be freed from all impurities which may imperil 
its keeping. In fine, the manufacture should be carried to the 
highest degree of perfection of which it is susceptible. 

All good wines, to whatever class they belong, should be 
distinguishable—to the palate, by an agreeable flavour and 
bouguet ; to the olfactory organs, by an aroma which bespeaks 
the flavour ; to the eye, by a colour and limpidity indicative of 
their purity ; they should be easily digestible, wholesome, and 
devoid of all unpleasant effects on the head and stomach, if 
partaken in moderation, with a due regard to the individual 
characteristics of the wine. 

The species and varieties of wines are very numerous ; and a 
perfect and definite system of classification, recognising fully the 
vatious points of difference and resemblance, is as yet a de- 
sideratum. We must content ourselves with ranging them in 
the four undermentioned groups :— 

I. Good table wines fit for home consumption or export. 
II. Full-bodied alcoholic wines of greater age. 

III. Liqueur-like wines. 

IV. Boiled wines, used for purposes of distillation only. 

All these varieties depend upon the character and quality of 
the grapes of which they are the produce, and upon the processes 
followed in their manufacture. 

A grower who wishes to turn the produce of his vineyard 
into wine should, in the first place, have clearly-defined ideas 
of what he proposes to effect—that is to say, of the class and 
sort of wine he desires to produce, and of the processes best 
adapted for its production. To undertake the manufacture of 
wine, or indeed any other industrial operation, fortuitously and 
empirically, is an irrational proceeding. The maker should 
keep steadily in view a certain standard of perfection accommo- 
dated to the circumstances of his position, and should com- 
prehend fundamentally the processes by which such a result 
may be attained. 

In a country like Portugal, where the conditions of viticulture 
are rich and varied, it is impossible to lay down fixed, invariable 
rules suitable to the production of every kind of wine, and 
susceptible of rigorous application to every locality. To in- 
dicate all the points of interest affecting individual localities, 
would carry us beyond the limits of the present work. We must 
limit ourselves to an indication of the general principles which 
regulate the production of good, sound, nutritious wines of the 
first of the four classes above named; the manufacture of 
which admits of a considerable extension, and a large and 
lucrative export trade. 

The manufacture of wine of every description requires certain 
fixed rules to be kept unswervingly in view, which rules, once 
properly understood, can readily be modified to suit the neces- 
sities of particular localities. To explain these principles is our 
present object, and in so doing, we propose to take note of the 
variations and exceptions which are necessary in certain special 
cases. 
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2,.—VINTAGE OPERATIONS, 


Regarding wine making as the ultimate aim of viticulture, 
the manifold operations of the latter may be said to have one 
sole end in view, viz., the production of good grapes, which are 





! Translated from the Portuguese. 





indispensable to the manufacture of good wine. Passing over 
the agricultural processes here involved, which would require a 
treatise to themselves, we will assume that the fruit has arrived 
at a suitable stage of maturity, and take as our starting point 
the operation of vintage. 

By vintages must be understood the gathering and pre- 
paration of the raw material— the grapes—upon which operations 
depend, in a great degree, the results of the subsequent pro- 
cesses having for their object the conversion of the said material 
into the manufactured article—wine. A judicious wine-grower, 
before commencing his vintage, will carefully consider the 
divers conditions essential to the ultimate success of his opera- 
tions. 

The first consideration is the state of the fruit ; the second, 
the meteorological and climatological conditions of the season ; 
the third, the state of the buildings, presses, vats, and utensils 
requisite for the processes of the manufacture. Any inattention 
to these points may originate grave and irremediable disorders 
in the wine which it is always necessary to avoid. 

As regards the state of the fruit most fitted to produce good 
wine, all authorities are agreed that it should be properly ripe. 
But this is a general rule, which in practice admits of liberal 
modifications, 

Bécham distinguishes two kinds of ripeness, viz., physio- 
logical and conventional ripeness. By the former, is to be 
understood the condition of the grapes when the seeds are fully 
formed and fit for the reproduction of the plant. This con- 
dition of the fruit is unsuited to the production of certain wines 
—perhaps, indeed, of any wine, if the highest degree of per- 
fection of which it is susceptible be desired. On the other 
hand, conventional ripeness depends upon the species of grape, 
and the class of wine which is to be manufactured from them. 
And here we must draw a distinction between 7ife and over- 
rife grapes. A grape is rife and fit to make good wine, when 
its constituent principles, which will form the mws¢, are in 
perfect equilibrium—that is to say, when the proportion of sugar 
in the fruit is at its #aximum, while the latter has not yet lost 
its plumpness and freshness. A grape is over-rife when it has 
parted with a portion of its normal aqueous juices, and become 
sun-dried ; a condition which produces an increased percentage 
of sugar in the must, and an accompanying modification of 
flavour in the fruit itself. 

For the greater number of Portuguese wines, especially for 
good wines for general household purposes, 7zfe grapes are best. 
But it may be asked, “‘ How are we to determine this point ?” 
There are many ways. The eye cannot be relied on solely, 
neither with coloured nor with white grapes. The taste of 
those who are familiar with the different kinds of fruit, and 
who have had long practice, is more trustworthy; but in this case 
an acquaintance with the flavour and relative sweetness of the 
different sorts at different stages of growth is necessary, as they 
present many individual peculiarities which must be duly appre- 
ciated. Again, in a ripe grape the stalk begins to wither and 
darken ; the fruit detaches itself easily from the stalk, adhering 
only by the thread-like portion which serves to nourish it ; the 
skin or husk becomes fairer and more delicate ; the lower por- 
tion of the fruit is pellucid, and has a certain softness ; the 
sweetness is marked, and the juice is thick and sticky, resem- 
bling a concentrated saccharine solution. Analytical essays 
offer the surest means of deciding the question, whether or not 
the grapes are in a condition to yield the st best fitted for the 
production of good wine. Yet, simple as are these processes, 
they are not within the reach of everyone. A determination of 
the relative proportions of sugar and acids in any particular 
must will give a very fair idea of the probable quality of the 
wine. Must containing a large proportion of sugar with a 
relatively small amount of acids, will generally yield a fine, 
sparkling wine. Of this class are the mus¢s which contain over 
25 purts in the 100 of sugar, and less than 0°5: 100 of acid, 
represented by the ordinary proto-hydrate of sulphuric acid. 
When the equivalent of the acid approximates to I : 100, and 
the proportions of sugar is below 15 : 100, the yield will gener- 
ally prove poor, tart, and flat. 

The individual peculiarities of different sorts of grapes grown 
in any one locality, when fully matured, depend upon the dif- 
ferent proportions of sugar, acids, and other substances con- 
tained in their juice ; nevertheless these proportions vary, within 
certain limits, in different seasons, in accordance with the more 
or less favourable meteorological conditions of the latter. Here 
the most important consideration for the grower is, whether the 
grapes have arrived at a stage of maturity fitted for vintage— 
whether they contain the largest proportion of sugar possible, 
having regard to the specialty of each sort, or of the crop gener- 
ally, where it is not intended to make a classification of the 
fruit. When he has satisfied himself by experiments on succes- 
sive days, that the proportion of sugar contained in the fruit is 
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not increasing, then the vintage may begin. The plan of this 
little work is not suited to an exposition of the methods of 
analysis adverted to above, neither are they altogether adapted 
to the circumstances of small growers, for whom the treatise has 
been more especially designed ; but we may refer the reader to 
Part 1. of the Zechnologia Rural of Senhor J. L. Ferreira Lupa, 
in which are given full descriptions of these processes, and of 
the apparatus required for them. A species of areometer, called 
a glycometer or a glyco-enometer, or more simply a “ must- 
gauge” is frequently employed, and in default of a more rigorous 
test, will give a very fair approximate idea of the richness of the 
must in saccharine matter. The mode of using it is very simple. 
Express the juice of the fruit it is desired to test, strain through 
a linen or cotton cloth, and place it in a vessel of sufficient depth 
to allow the little instrument to float in it undisturbed. If the 
temperature of the surrounding air be much in excess of 12° 
Centigrade (53° Fah.), the vessel should be stood in cold water 
until the contents are reduced to about that temperature. The 
instrument should be allowed to float until it becomes stationary, 
and the point indicated on the scale (deducting 1° for every 12°) 
will give the quantity of alcohol which the saccharine matter 
in the must will yield. If this test be applied daily to grapes of 
one sort, or to grapes of different sorts mixed in certain fixed 
proportions, it will be found that the instrument will float higher 
and higher, as the ripening progresses, until a certain point is 
reached. When two or more such experiments on consecutive 
days have shown that the szzs¢ is at its maximum richness—then 
the vintage should commence. 

A single observation of the density with Gay-Lussac’s “ volu- 
mometer,” which shows the weight of a given volume of mzs?, 
will afford a safe means of determining its richness, as the 
greater the density the larger the proportion of sugar contained 
in it. This little instrument may be employed very advan- 
tageously for determining the time of vintage and predicating 
the richness of the wine. 

In a vineyard planted with one sort of grapes, supposing the 
conditions of soil, locality, and aspect to be precisely the same 
throughout its whole extent, it may safely be assumed that the 
grapes would arrive at maturity simultaneously. But such uni- 
formity is extremely uncommon. In the majority of Portuguese 
vineyards, besides the diversities‘of natural conditions, the innu- 
merable varieties of fruit, each variety having its own season of 
ripening, render it vain to hope that all the produce can ever be 
fit for vintage at one and the same time. 

Nevertheless, it is generally necessary to gather the whole 
crop at once, consequently, we must select a time when the 
majority of the grapes are ripe, trusting that the excess of sac- 
charine matter in the portions which are overripe may counter- 
balance the deficiencies of those which have not as yet attained 
a due maturity. In this, as in most other matters, a mean 
course is best. If we make the vintaze before the grapes are 
properly ripe, we get a thin, flat, rough wine ; on the other hand, 
if we wait until the whole of the fruit has passed the normal 
point of maturity, we get a thick wine, hard to ferment, difficult 
of treatment, and subject to all sorts of internal changes which 
may prove its ruin. Certain special whzte wines alone require 
the use of overri~e grapes, but the processes of their fabrication 
differ from those of genuine dietetic wines with which we are 
now chiefly concerned. In the case of the latter, which are 
required dry, there is less harm in anticipating the time of 
vintage than in allowing the grapes to get overrife. We may 
observe that we do not here refer to full-bodied wines, such as 
are made in the districts of the Douro, in which the ulterior 
changes arising from the presence of an excess of sugar, are 
counteracted by the addition of large quantities of brandy. 

The meteorological conditions of the atmosphere exert an 
important influence upon the manufacture of wine, and,must on 
no account be overlooked. Calm, dry, moderately hot weather 
is best. Heat assists fermentation: cold retards it. Conse- 
quently, when once the grapes are in the press, the temperature 
becomes the subject of grave consideration. The humidity of 
the air is a point of no less importance. In vineyards where 
the grapes do not yield a large proportion of sugar, or where it 
is not deemed expedient to allow them to acquire their full 
maturity, heavy dews, wet mists, and rain produce a damp con- 
dition of the fruit, which results in a thinner, more diluted mzzsz, 
yielding a vapid, watery wine. For this reason the fruit should 
not be gathered until after the rain and mist have disappeared, 
nor during, nor immediately after a shower of rain. When the 
grapes are overripe rather than underripe, damp is less pre- 
judicial. In gathering grapes for white wines, it is even better 
to pick them with the dew on them, as experience shows that 
wines thus made are more easily “cleared.” Rainy weather is, 
in all cases, prejudicial to the vintage. 

A judicious wine-grower, bearing all these considerations in 
mind, will so lay out his plans that each and all of his vintage 











operations may be carried out under the most favourable cir- 
cumstances. The conditions of the fruit and the state of the 
atmosphere will regulate his arrangements, and enable him to 
predict the results of his labours. Oftentimes, when the ripen- 
ing takes place irregularly,—some of the fruit being ripe and 
other portions still in a backward state,—the vintage may be 
made piecemeal with advantage ; the more advanced grapes 
being gathered to make the first lot of wine, and the rest 
being allowed to hang until they acquire maturity, when they 
may be picked for a second lot. These partial vintages will 
generally be found very advantageous, especially where the 
grower aims at producing a superior class of wine. 

It may, and generally does happen, that amongst the grapes 
of the same vineyard, there will be found some unsuited for 
making wine,—as, for example, such as are still unripe, or im- 
perfectly formed, withered, rotten, and covered with mould, or 
which have burst, or, worse than all, which show traces of 
OIDIUM. To separate these from the sound fruit is an indispen- 
sable operation. Not one of them should be allowed to enter 
the press, if we would avoid the introduction of destructive 
agencies, which will infallibly make themselves manifest, sooner 
or later. Unripe and withered fruit imparts to the wine harsh- 
ness and a disagreeable flavour. Rotten and mouldy grapes, 
besides the ill taste they give to the wine when used in large 
quantities, impregnate it with the germs of ulterior fermentation, 
which will probably prove the cause of its destruction. 

Grapes in the former condition should be kept separate, put 
into the press at once, and fermented apart from the rest of the 
crop ; and, so long as there are no mouldy ones amongst them, 
a sound, though very inferior wine, will be the result. 

Since the oidium has invaded our vineyards, and the employ- 
ment of sulphur as a deterrent has become common, the grapes 
not unfrequently take with them to the press a notable quantity 
of the latter substance, which being transformed into sulphuretted 
hydrogen gas during the process of fermentation, permeates the 
whole volume of the #zzs¢, imparting thereto a bad taste and an 
odour as of rotten eggs. In some cases, where the fruit is well- 
formed and full of sugar, this may be avoided. The grapes 
should be subjected to a copious and well-directed process of 
washing, which may be effected in the following manner. Large 
tubs full of water, frequently renewed, should be provided, in 
which the bunches of grapes should be immersed as they are 
taken off, and agitated for the space of several minutes. The 
particles of sulphur detach themselves readily from the grapes, 
and fall to the bottom as a sediment. The fruit should then be 
laid out and exposed to the air, after which it is carried to the 
press. Wine thus made shows no traces of sulphuretted hy- 
drogen. 

Another essential condition of good wine-making is that the 
presses should be filled promptly, in one day if possible, and that 
the subsequent processes should be conducted with method and 
regularity. Wine makers who neglect these precautions commit 
a grave error, and run the risk of inducing an irregular fermenta- 
tion, which at all times is prejudicial to the quality of the wine. 

For like reasons, the number of hands employed, and the 
special duties to be performed by each, should be determined 
beforehand. In short, the greatest care and forethought should 
characterize the whole of the proceedings. 

Scissors for cutting off the fruit are to be preferred, a thousand 
times over, to the wretched clasp-knives usually employed by 
Portuguese vine-pickers. With scissors the bunches can be 
taken off without damaging the fruit, or breaking down the vine, 
which can rarely be effected when clasp-knives are used. 


3.—WINE-MAKING “ PLANT.” 


Before treating of the operations of wine-making, it appears 
desirable to say a few words on the various descriptions of wine- 
making “ plant.” 

In this, as in every other industrial process, the mechanical 
appliances employed in the transformation of the raw material 
into the manufactured article, exert a very important influence 
over our labours and their results. 

In wine-making, the processes employed, and the apparatus 
and utensils with the aid of which these processes are carried 
out, are equally deserving of the most careful consideration. 

Simplicity is greatly to be commended so long as it does not 
impede the thorough execution of the several details. 

In most Portuguese wine-making establishments, the simplicity 
is primitive and excessive. As an example in point, we may 
cite the fact that the same word (/agar) is employed to denote 
the establishment itself, and one of its most important features : 
the tank in which the grapes are trodden out. 

A quadrangular tank of stone, very imperfectly dressed, 
standing a little raised above the level of the earthen floor of an 
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open building—another smaller tank close by on a somewhat 
lower level, to which the name /agari¢a or fio is given—a beam 
having one end fixed in the wall of the room over the tank and 
the other extremity fashioned into a female screw, in which 
works another wooden screw (male), with a heavy stone foot 
serving as a press ; these form the sum total of the “ plant” in 
the majority of Portuguese vineyards, especially in the northern 
districts. It may be added that neither the buildings nor the 
“plant” as a general rule are in the best condition. 

In the great wine-farms of the Douro, and other establishments 
conducted after their model, the system is the same ; but there is 
a marked difference in the scale and judicious disposition of the 
arrangements. The press-rooms and cellars are spacious, care- 
fully constructed and in close juxtaposition, the floors of the for- 
mer being raised above the latter, so that the wine may flow freely 
from the tanks into the “ripening tuns” through the covered 
troughs provided for the purpose. The tanks, #zos, and presses 
are arranged methodically and symmetrically in their sheds, as the 
tuns are in the cellars. .To each tank there corresponds a long 
window in the wall of the room, through which the grapes are 
received as they are brought up from the vineyard. To every 
pair of tanks there is a Zo, which is filled from each of them in 
turn, and from which the liquor passes through the covered 
troughs into the “‘ ripening tuns ” in the cellars. 

These arrangements are well worthy of imitation in the manu- 
facture of every sort of wine, where they can be adapted without 
inconvenience. Wines which ferment rapidly and energetically, 
which are manufactured from grapes containing a large propor- 
tion of sugar, by a violent and prolonged process of stamping, 
and which are to be thinned by the subsequent addition of brandy, 
can only be made in tanks of the Douro pattern. But natural 
and genuine wines, which have no need of the same amount of air 
and working, and above all, ordinary wines containing a very 
moderate, perhaps a very small, amount of saccharine matter, 
cannot be made well in stone tanks of small depth and large 
superficial area. 

These tanks are objectionable for several reasons :—in the 
first place, the inequalities on the surface of the stone render it 
difficult to wash them thoroughly so as to secure that absolute 
purity which is essential in every utensil used in the processes of 
wine-making ; again the szzs¢ gets chilled in them through the 
escape of the heat which is requisite to the regularity of the fer- 
mentation. Their large apertures and small depth render it 
difficult to shelter the mst from the contact of the air, which, as 
will be seen hereafter, is very prejudicial to wines of weak or 
slow fermentation. By their form and arrangements they occupy 
too much room. Their angular shape is an obstacle to regular 
fermentation, as they abstract certain portions of the mast from 
the general movement. Lastly, any change in their dimensions, 
or in the system pursued, entails a heavier outlay than is needed 
in the case of da/seiros or vats made of wood. 

In the countries where the finest table-wines are made, stone 
tanks are unknown. Oaken Jda/seirvos, hooped with iron, in 
which all the conditions essential to the manufacture of the best 
wines can be secured to perfection, are exclusively employed. 

Our stone tanks, the defects above indicated notwithstanding, 
have one special advantage : extreme simplicity, allowing of their 
employment for any and every purpose. For the separation of 
the stalks and husks, where such an operation is deemed expe- 
dient—treading out, fermenting, and the expression of the da/sa 
or residual matter. 

The dalseiros, on the contrary, are only adapted to fermenta- 
tion. Still, despite this apparent defect, the latter are to be pre- 
ferred, in the manufacture of genuine wines—coloured wines 
more especially. In the case of white wines, which are made 
separately, another method may be pursued, of which we shall 
speak anon. 

As there is an admitted difficulty in the way of an immediate 
substitution of the da/sezvo for the old-fashioned stone tank in 
many of our rural vineyards, before concluding this chapter, we 
shall say a few words as to the best method of obviating it. But 
to wine-growers about to erect new works we would suggest the 
advisability of constructing, in every case, in lieu of the old pat- 
tern tanks, da/sezros of suitable capacity arranged on the follow- 
ing plans. 

Let us suppose that we have a wine-farm with an average 
yield of 50 pipes of 6 hectolitres each, and that we can choose 
a site with a sufficient slope to place the floor of the press-room 
at an adequate elevation above the cellarage, which is generally 
possible in our mountain districts. These two buildings, the 
press-house and the cellarage, should be contiguous, an. parallel 
in the direction of their longest sides, the floor of the former 
being two metres above that of the latter. 

As the above-named crop would require 8 da/sezros with an 
average capacity of 50 hectolitres, the press-room should be 
from 20 to 25 metres in length, by 9 in breadth. Along the ex- 





terior wall a verandah should be formed the full length of the 
building, 2°50 metres in height and 3 metres in width, to receive 
the ¢adlieros or press-boards, the presses and other utensils. 

In the wall, beneath the verandah, should be the requisite 
number of windows for the receipt of the grapes, each of a suita- 
ble height. Parallel to the verandah and rather below its level, 
are ranged the da/sezros, so disposed that the must may flow 
directly into them, and that there may be every facility for the 
introduction of the residuary matters left after the expression ot 
the grapes. 

The éa/sezros should be raised above the floor of the room,.on 
solid stone supports, and so arranged that they may be easily 
examined and repaired if necessary, and admit of the ready 
transfer of the must to the smaller vats, and from thence to the 
* © ig tuns,” through suitable tubes furnished with stop- 
cocks, 

In place of the old-fashioned wooden presses, which are of 
small power, it is desirable to adopt the modern screw press 
which is portable, convenient, and energetic, arid occupies a 
smaller space. Several models of these presses were described 
in the Report on the International Exposition of 1867. 

It is most important to have the press-house well ventilated, 
and perfectly clean. The floor should be laid with bricks, the 
walls whitewashed; there should be a projecting roof, and 
the windows, large and small, should be well glazed. All the 
apparatus and utensils, especially when in use, should be scrupu- 
lously clean, and it is hardly necessary to say that the same re- 
mark applies equally to the cellarages and the receptacles for 
the wines therein. 

As it is not always possible to place the ¢ad/ezros in the veran- 
dah, they may be set provisionally over their dadsezros. When 
this is done the bottoms should be formed of strong boards, set 
a little apart, so as to admit of the passage of the ust but not 
of the fruit into the da/sezro, into which the residuary matter, 
husks, stalks, &c. are introduced by means of a small spout in 
the bottom or sides. In this case, each press should have a éa- 
éliero at hand for the convenient expression of thé residuary 
matter. 

We have said above, that the difficulty which exists in the 
introduction of the da/sezvo in our rural wine-making establish- 
ments renders it desirable to point out a way in which the stone 
tanks there existing may be adapted to the system now advo- 
cated for the manufacture of genuine wines. This may be done 
by using the tanks simply for treading out the grapes and 
expressing the da/sa, and fermenting the mws¢ apart in tuns 
of five to ten pipes each. These tuns may be used alternately 
for purposes of fermentation, and for keeping the wine when 
“made.” The only alteration necessary to fit the tuns in 
ordinary use for this purpose, is to make an aperture in the 
upper part sufficiently large to admit of the passage of a man’s 
body, and of a quadrangular or ellipsoidal shape, through 
which the must and da/sa may be introduced with the aid of a 
hopper. This aperture should have a lid provided with an 
ordinary bung-hole, which can be fitted to it when the tun is to 
be used for keeping wine. Fermentation goes on as well in 
these tuns as in covered daéseiros. When it is over, the wine is 
racked off into clean empty casks. The aperture in the head- 
piece is opened to allow of the escape of the carbonic acid gas ; 
and when the air in the tun is sufficiently pure to admit of the 
insertion of a lighted candle therein, the residual matter is taken 
out and put in the press, and men are sent in to wash out the 
tun, so as to render it fit for the reception of the wine. 

So with a yield of 40 pipes of wine, five tuns of Io pipes each 
will serve all purposes both of making and keeping ‘the wine, 
without trouble or difficulty ; and even if we are obliged to retain 
the wine thus made in somewhat prolonged contact with the 
residual matter after fermentation, this is not generally of much 
account with ordinary wines. 

The method is not new. In some districts of Burgundy, in 
Macon, and in the south of France, it has been adopted by 
many intelligent wine-growers, who have acknowledged its 
advantages. : 

A good deal more might be said on the subject of wine- 
making plant, which we must reserve for our subsequent 
chapters on the processes of wine-making and the management 
of wines. 


4.—PREPARATION OF THE GRAPES. 


After the chosen portions of the fruit have been gathered, and 
freed from all noxious matters, they should be reduced to must, 
as the first step towards fermentation. Before this process 
commences, it is customary in many localities, and under 
certain circumstances, to subject them to a preliminary operation 
which can never be regarded as wholly superfluous, and which 
in many cases may prove advantageous. This is the dés- 
engace, or removal of the woody portions of the bunches, 
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familiarly known as 0 engago. 
been a good deal disputed. 

In some wine-producing districts which yield wines of the 
highest character, the process is performed as a matter of 
course ; in others, nowise inferior in repute, it is condemned 
and seldom if ever practised; others again pursue a mean 
course, and either use it or not as circumstances may render 
advisable. The variety of results appears to justify this diversity 
of practice. It would seem that there is no absolute rule in the 
matter. To treat the question theoretically would carry us be- 
yond our present limits, and we must content ourselves with 
giving a few hints which may prove useful in practice. The 
stalks may affect the processes of fermentation, either chemi- 
cally or mechanically ; chemically by the nature of the sub- 
stances supplied by them to the must; mechanically by the 
disintegration of the contents of the vats. In France, Ger- 
many, and Hungary, white wines are generally made by fer- 
menting the must apart from its residuary portions—stalks, 
husks, &c. The soundness of these wines would tend to show 
that the stalks are neither necessary nor even useful after 
fermentation has commenced. The expediency of attaining 
them is an equally open question in the case of red wines. 
When they are retained, the substances contained in them may 
supply the must with a larger proportion of fermentaceous 
matter ; and regarded from this point of view, their presence 
is, no doubt, advantageous in the case of very sweet grapes, such 
as are grown on some of our best soils, and which are deficient 
in nitrogenous matters, acids and salts. Moreover, a certain 
roughness and astringency is thus imparted, which gives a 
character and douguet to wines made from watery, over-diluted 
must, But these characteristics may be produced in excess, so 
as to render the wine harsh and bitter, if the stalks are allowed 
to remain infused over long, or if the fermentation has been 
injudiciously delayed with the intention of giving body and 
‘colour to the wine. The stalks may be useful mechanically, in 
the fermentation of very dense saccharine must, as they render 
the solid portions more porous and accessible to the air, and 
thus secure equability of working. Experience shows us that 
wines made without separation of the stalks, as a general rule, 
are sounder and keep better than others, and that a certain 
harshness of flavour by which they are distinguished gradually 
passes off, and at last disappears altogether. Some writers 
attribute the lasting qualities to the presence of tannin in the 
stalk ; others deny the existence of this principle in the ligneous 
portions of the bunches, and in full assurance thereof, regard 
the presence of the latter as superfluous. The chemical com- 
position of this portion of the fruit is not well understood. 
Experiment has convinced the author of this work, that tannin, 
properly so called, does o¢ exist in the stalks as in the husks 
and seeds of the grapes. Nevertheless, although the astringent 
principle does not make itself manifest as a black precipitate of 
sesqui-oxide of iron, it does not therefore follow that it may not 
exert a conservatorial influence over the wine aza/logous to that 
unquestionably produced by tannin itself. From all of which 
we infer that mo fixed rule can be laid down in the matter; but 
that we must be guided by the condition and quality of the 
grapes and of the wine we propose to make, as to whether we 
effect the separation of the stalks or not. 

If, from natural character, and the peculiarities of the season, 
the grapes are extremely ripe and full of sugar, so as to forma 
very thick mst, the operation should not be effected. 

If the fruit is soft, watery, and insipid, the stalks should be 
retained to give character and a certain douguet to the wine. 

If, on the other hand, the grapes have a rough sweetness with a 
notable degree of acidity, it may be admissible to perform the 
operation to a certain extent, and sometimes completely. 

If, from special circumstances, we have been obliged to re- 
move a large number of grapes, thus leaving the stalks of the 
bunches unduly predominating, it is necessary to perform the 
operation so as to restore the equilibrium between the fruity and 
ligneous portions. Various circumstances may, however, arise 
to cause a modification of these precepts. It may happen, with 
an unusually abundant crop, that the capacity vf the vats may 
prove insufficient. In this case the removal of the stalks makes 
an essential reduction of volume in favour of the most impor- 
tant substances. The peculiarities of the vats themselves must 
be considered. If they are covered, the presence of the stalks 
is not, generally speaking, injurious. On the other hand, when 
the fermentation is carried on in open vessels, it facilitates the 
rising of the solid particles which form on the surface of the 
must. 

When a soft, velvety wine, with a certain sweetness, is desired, 
the operation should be performed completely, or, at any rate, in 
part. If we require a rough, common wine, the stalks should 
be retained, and the process of fermentation prolonged as much 
as possible. Rapid fermentation and a brief infusion of the 


The utility of this process has 








engaco will never produce a sufficient degree of astringency. 
But, as we have before said, the practice must be adopted or 
not in accordance with the necessities of the case, the condition 
and quality of the grapes, and the character of the wine. 

There are various ways of separating the grapes from their 
stalks. The simplest is performed over the tanks by drawing 
the grapes through a sort of comb, which detaches the fruit from 
the stalks. This method possesses the further advantage ot 
separating the ripe from the unripe grapes, which remain adher- 
ing to the stalks. Circular and rectangular frames, with bot- 
toms of wire, osiers, or crossed laths, the interstices between 
them proportioned to the diameter of the grapes, are also used 
for the same purpose. By rolling and shaking the grapes in 
these frames, the ripe fruit is detached, and passing through the 
openings, may be collected in the tanks or in baskets. In the 
Douro country they use a large frame with wire netting, called 
an escangalhadura, because it separates the cango or stalk. In 
Burgundy, where the operation is seldom practical, and then 
only partially, they use a sort of osier sieve, which fits over the 
baskets or small vats into which the grapes are picked. The 
method is indifferent—the most simple will be found the most 
convenient, the cheapest and best. 

Another preliminary process which is indispensable in the 
manufacture of red wines of every degree, is the thorough mace- 
ration of the grapes, so as to secure the expression of the whole 
of the solid and liquid matters contained in them. 

The method adopted in Portugal of treading out the grapes 
with men, barefooted, offers, in the majority of cases, a great 
advantage, so long as it is performed with the degree of clean- 
liness requisite to secure the wine against ulterior detrimental 
influences. The pressure of the feet suffices to crush the grapes 
without triturating the stones or stalks, and the alternate move- 
ments of the legs facilitates the admission of the air to the must, 
and so promotes fermentation. In most cases, when the object 
is to produce good ordinary wines, it is sufficient to crush the 
grapes, as the subsequent working of the mzus¢ during fermenta- 
tion secures the necessary amount of contact between its solid 
and liquid components. With the strong, full-bodied wines of 
the Douro, a long and violent stamping process, known under 
the name of sova, is considered useful, and, indeed, necessary, 
as it promotes a more vigorous fermentation. This process, 
however, is not applicable to the production of ordinary wines 
for general use. 

In the preparation of white and liqueur wines it is unnecessary 
to tread out the grapes—it is sufficient to press them out and 
collect the juice in the vessels in which it is to ferment. This 
is the plan adopted with all good white wines, such as those of 
France and Germany. By the other method, however limited 
may be the contact between the mast and the da/sa or solid 
portions, during fermentation, the wine acquires a more or less 
marked yellow tinge, due in part to the colouring matter in the 
husks, and in part to the oxygenation of certain organic sub- 
stances contained in the residual matter. 

This operation of treading out thé grapes is performed in 
stone tanks, scrupulously washed and cleaned, or on Zad/ieros, 
as described in the preceding chapter, placed by the side of, or 
over the dalseivos, so as to facilitate the passage of the must 
which should be run off as quickly as possible. 

In some places machines are used to triturate the grapes. 
They are generally made in the form of a pair of grooved cylin- 
ders, revolving in opposite directions, and fed with a hopper. 
These machines are apt to get out of order, and as our midland 
vineyards have seldom the means requisite for their repair, their 
employment cannot be recommended. 

To sum up—whether the stalks be removed or not, it is essen- 
tial that the fruit should be so crushed as to secure a perfectly 
homogeneous consistency in the must, thus facilitating the 
reciprocal contact of all its components, liquid and solid, and 
ensuring that regularity of fermentation and those other re- 
actions which are essential to the production of good wine. 

In this, as in all the operations of wine-making, the most 
scrupulous cleanliness and propriety—as well in the vessels and 
utensils employed, as in the persons of the workpeople engaged 
in treading out and handling the grapes—are indispensable. Any 
negligence in this respect may prove fatal, as the wine becomes 
thus impregnated with noxious forms, which will probably deve- 
lop themselves ulteriorly into serious maladies. 


5.— FERMENTATION. 


The operations which we have hitherto described are pre- 
liminary to the actual process of wine-making, 2z.¢., the trans- 
formation of the mst into wine. Wine, in the ordinary accepta- 
tion of the term, is the liquor obtained by the ad/coholic or vinous 
fermentation of the juice of grapes. Alcoholic fermentation 
being the phenomenon most essential to the formation of wine, 
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it appears desirable briefly to review the circumstances under 
which it takes place, both favourable and unfavourable. We 
shall not enter into any minute investigation of the theory of 
fermentation generally, regarded by the light of modern science, 
but restrict ourselves to such an exposition of its fundamental 
principles as will suffice for the comprehension of practical rules 
and processes. Alcoholic fermentation is a process of trans- 
formation, induced in natural and artificial liquids containing 
sugar by the presence of a particular species of FERMENT. 
Ferments are living organisms, which in growing assimilate a 
portion of the saccharine matter, transforming it into carbonic 
acid gas, which escapes into the air, and into alcohol and other 
substances which remain in a fluid state as an alcoholic liquor. 
Alcoholic fermentation is of the only phenomenon of the kind 
which is known. There are various sorts of fermentation, all 
possessing one common feature—they are corresponding phases 
of a phenomenon of organic life. They all contain one or more 
living organisms, animal or vegetable. These react on the fluids 
in which they exist, and by the exercise of their vital functions 
produce new substances of different composition at the expense 
of those already existing. Passing over the other kinds of fer- 
mentation, let us dwell for an instant upon that which especially 
concerns us in the fabrication of wine, being essential and in- 
dispensable to its constitution. This, as we have just said, is 
called alcoholic fermentation. Through its agency, sugar is 
transformed into carbonic acid gas, alcohol, and a few other 
substances. 

The conditions essential to the phenomenon are as follows :— 

1. A watery fluid holding a certain quantity of sugar in 
solution. 

2. The presence of air. 

3. Ferment ready formed, or certain nitrogenous substances, 
called by chemists a/bumenoids, from their resemblance to 
albumen or white of egg. 

4. A moderate temperature of about 15° to 20° Centigrade. 

If to a solution of sugar not too much concentrated be added 
either a small quantity of ferment, such as we find in the yeast 
of beer, or in casks, amongst the lees of new wine, or in its 
place some of the nitrogenous matter before alluded to, and the 
solution be then exposed to the air at a medium temperature, 
fermentation will set in, showing itself by a certain turbidity of 
the liquor close to efflorescence, produced by the evolution of 
carbonic acid gas, and accompanied by a sensible rise of tem- 
perature. During this process the sugar disappears, and in its 
place we find in the liquor alcohol or spirits of wine, and small 
quantities of a liquid substance known as glycerine, and of a 
crystalline acid, called by chemists swccine acid. If the nitro- 
genous matter or the ferment is present in sufficient quantity, 
there will be discovered, after fermentation, a precipitate con- 
taining the organic matter developed during the process. 

When the process is over, the liquor clears itself by slow 
degrees, and becomes transparent. If the ferment, or the nitro- 
genous matter, which is its principal support, is present in suffi- 





cient quantity, the whole of the sugar will be found to have | 


disappeared. 
ferment nor the nitrogenous matter is in sufficient quantity, a 
part of the sugar remains undecomposed. When these sub- 
stances are present in excess, the ferments will be found in the 
form of a precipitate amongst the dregs or /ees of the liquor. 

The fate of an artificial solution of sugar, such as we have 
just described, affords a good idea of what happens in any 
natural saccharine fluid, such as the juice of ripe grapes, when 
subjected to analogous conditions. 

The juice of ripe grapes is a compound of water, sugar, vege- 
table matters, alkaline and acid, and vegetable and mineral salts. 
Water forms about 80 per cent. of the must. Sugar is generally 
present in the proportion of 15 to 30 per cent., and occasionally 
in larger quantity. The other substances constitute the remain- 
ing portion, which amounts in some cases to 30 per cent. of the 
must. Amongst the neutral elements, there is always present a 
portion of nitrogenous matter adapted to the support and propa- 
gation of the inferior organic growths which promote alcoholic 
fermentation ; and, amongst the salts, some bi-tartrate of potash, 
which appears afterwards in the crust of the wine. To induce 
fermentation in an artificial solution of sugar in water, it is 
necessary to introduce the ready-made ferment on the nitro- 
genous matter therein, and afterwards to expose it to contact 
with the air at a suitable temperature. To ferment the must of 
wine, it suffices to expose it for a sufficient length of time to the 
air. In this case, it would seem as though the fermentation 
arose spontaneously. The theory generally accepted in ex- 
planation of the alcoholic or vinous fermentation of the juice of 
ripe grapes is, that the germs of the organic substances which 
develop themselves therein during the process are in the first 
instance brought by the air, like the germs of mould, oidium, 
and a thousand other vegetable and animal growths, which we 





In the contrary case, that is, when neither the | 





see daily developing themselves in a like manner under divers 
suitable circumstances. 

Finding sugar dissolved in water and nitrogen, z.e. albuminous 
matter in the must, these germs, under the influence of a suitable 
temperature, develop themselves as in a fertile field, growing 
and propagating at the expense of the nitrogenous and saccharine 
components. 

The sugar, giving up a portion of its elementary principles to 
the ferment, becomes transformed into carbonic acid, which is 
evolved in the gaseous bubbles characteristic of fermentation, 
and into alcohol, glycerine, and succine acid, which, in solution 
with other alkaline, acid, saline, and aromatic principles, com- 
pose the liquor familiarly known as wize. The albuminous 
matter serves as a plastic widus for the reception of the living 
organisms, and after fermentation, when all the sugar is decom- 
posed, may be detected in the form of solid particles suspended 
in the must, which eventually deposit themselves as a sediment 
at the bottom of the cask, or rise to the surface of the liquor as 
a thick scum. 

By very carefully conducted experiments, which it is in the 
power of every chemist to verify, M. Pasteur determined that 
100 parts of pure grape sugar are resolved by fermentation into 
the following substances :— 





Carbonic acid . ° . ° ° 46°67 
Alcohol . . ‘ é ° ° ° 48°46 
Glycerine . . ° ° ° ° 3°25 
Succine acid . ‘ ‘ s ° ; o'61 
Substances assimilated by the ferment . 1°03 

100°02 


Grape sugar is, therefore, the essential part of the must; and 
upon the quantity present, large or small, depends the greater 
or less alcoholic or spirituous strength of the wine. Neverthe- 
less, the other substances contained, not in the grape juice alone, 
but in the pulp, seeds, husks and stalks, all contribute to the 
production of certain qualities in the liquor resulting from the 
fermenting process. Thus it will be seen that wine is a liquor 
of complex and variable constitution, depending for its qualities 
upon the character and richness of the grapes used for its manu- 
facture, and upon the various circumstances which have exerted 
an influence, favourable or otherwise, over the processes of the 
latter. We have now given a succinct exposition of theoretical 
principles, which appears to us sufficient for a clear compre- 
hension of the phenomena attendant upon the transformation of 
grape juice into wine, and for the safe conduct of the operation 
under all and any circumstances which may arise during the 
same. 

Two distinct varieties of wine-making are to be distinguished. 
The first is when the juice of the grapes is fermented apart from 
their solid portions. It forms the most simple of the processes 
employed in the fabrication of French and German wiz¢e wines. 
The second is when the juice is fermented conjointly with the 
solid portions of the fruit, or a part of them. It is used in the 
manufacture of coloured wines. 

The first case is very simple. Clean, picked grapes are squeezed 
so as to express the juice from the skins. The residuary portion 
is then pressed, and the whole of the liquor is placed in casks to 
ferment, the bungholes being left open for the escape of the car- 
bonic acid gas and of the thick frothy scum which in rising car- 
ries off with it a portion of the fermentaceous matter. The must 
thus contains in itself all the elements necessary to the composi- 
tion of the wines in question. While the grapes are passing 
through the press, the air deposits upon them the germs of 
alcoholic fermentation, and intermingles with the juice to an ex- 
tent sufficient for all the changes to which its presence is neces- 
sary ; and so, assuming the temperature to be suitable, fermen- 
tation is developed in the casks, and the wine is made without 
the risk of the evil consequences which would result from a more 
prolonged exposure to the air, as the gas evolved from the liquor 
forms a gaseous atmosphere over it for its protection. 

In the second case, as in the manufacture of coloured wines, 
it is requisite that the must should be fermented in contact with 
the dalsa, chiefly with a view to the dissolution in the alcoholic 
liquor of the colouring matter resident in the inner portions of 
the husks. The operation thus becomes more complicated, and 
requires to be conducted with judgment and many careful pre- 
cautions. 

Let us now see what takes place when the wine is made, as it 
generally is in Portugal, in large stone tanks. The grapes, which 
generally speaking have not been separated from their stalks 
and tendrils, are arranged in layers occupying about two-thirds 
of the tank’s depth, as it is always desirable to leaving an empty 
space above, so that the da/sa may not run over when it rises. 
When the grapes are all in, the men, bare-legged and bare- 
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footed, after a preparatory washing, get into the tank and begin 
to tread out the fruit, pressing it down first with one foot and 
then with the other. Aiter some hours of this work, if the tem- 
perature be favourable, fermentation sets in, manifesting itself 
by the appearance of small bubbles of gas, which form a more 
or less voluminous froth, by a vinous smell which begins to be 
perceptible, and by the heat evolved. Meanwhile the empty 
grape-skins, separated from and emptied of their juice, are 
buoyed up together with the stalks and tendrils by the gas 
evolved in fermentation, and when the men leave the tank, form 
a thick head of residuary matter covering the surface of the 
must. The fermenting process continues with greater activity 
in the upper portions in contact with the residuary matter, than 
in the lower portions, which consist exclusively of juice. This 
fact may be detected by the temperature, which is always higher 
in the da/sa than in the must. An increased activity of chemical 
action and of vital energy, which is always connected with che- 
mical action, is invariably accompanied by a rise of temperature. 

By the treading-out process the solid and fluid portions be- 
come intimately blended, while the repeated turning over of the 
mass in contact with the air permits the latter to penetrate it 
thoroughly, it secures the deposit therein of the germs of ferment 
held in suspension by the air, and the supply of oxygen which 
appears necessary for their development, for the oxidation of the 
colouring matter, and for the production of other phenomena 
which are at present but little understood. 

The treading-out process over, and the da/sa having formed a 
head, which is known technically as the chageo or certica, the 
action of the atmosphere, especially in the case of deep tanks, 
will be limited to the porous surface of the latter, unless, indeed, 
this also is protected by the formation of an undisturbed stratum 
of carbonic acid gas over it. This contact of the atmosphere 
with the Jalsa, if too long continued, may produce, as we shall 
see hereafier, the most disastrous results. 

When the fermenting process has gone on regularly and under 
favourable conditions for several hours, its activity subsides, 
and the da/sa begins to cool and to separate itself from the sides 
of the tank preparatory to sinking. At this stage the wine is 
generally considered “made.” It has a “ winey” odour and a 
slightly astringent taste—all the sweetness has disappeared, and 
the density is much less than that of the mst, scarcely differing 
from water. 

This is the moment to tap the tank and run off the wine clear 


of every particle of da/sa, into casks placed ready to receive it. 
The da/sa is carried to the press and subjected to a fresh process 


of pressing to obtain the wine contained in it. This process is 
repeated several times—the da/sa being turned over each time 
until it becomes apparently dry. The wine thus expressed is 
added to the former. 

This is a résumé oi the process under all ordinary circum- 
stances. Let us now consider its advantages and disadvantages 
when employed:in the manufacture of genuine wines. 

In the abstract, this method is distinguished by its simplicity. 
One and the same tank serves for the reception of the fruit, for 
its expression, commixture, and aeration—for fermentation, and 
for the subsequent expression of the residuary matter. If the 


operation has been performed with due care and cleanliness—if | 


the atmospheric conditions have been favourable—the fermen- 
tation free and short in its duration, and in no case continuing 
longer than two or three days—we may expect the wine to be as 
good as the species of grape and the character of the season will 
permit. But if the vintageis effected in cold, damp weather, the 
unfavourable conditions of the temperature are increased by the 
coldness of the stone tank, alcoholic fermentation is retarded, 
and at certain points viscous fermentation, which is so injurious 
to wine, makes its appearance. Even when alcoholic fermenta- 
tion has set in, if it be unduly prolonged it will disappear, and 
the contact of the air with the da/sa will promote the develop- 
ment of other forms—generally the acetic—by which the alcohol 
already formed is turned into vinegar, or the putrid, in which 
are found several small species of animalculz. In this case the 
process of steeping the da/sa to stimulate the fermentative action 
or to give body and colour to the wine, entails the risk of intro- 
ducing germs of destruction which sooner or later will compro- 
mise the quality and soundness of the wine. Supposing the fer- 
mentation to have been effected satisfactorily, the large surface 
of da/sa exposed to the air at a high temperature, often 35° or 37°, 
ensures the loss by evaporation of a certain proportion of the 
alcoholic and aromatic constituents of thewine. This is always 
to be regretted, especially with light wines. Inthe case of wines 
intended for distillation, it is peculiarly objectionable. 

The taste of the public and the fluctuations of trade not un- 
frequently create a demand for full-bodied, high-coloured wines. 
To satisfy these conditions the macerating process must be pro- 
longed. Tanks, for the reasons above stated, are unsuited to 
this class of operation. 





Very ripe grapes, extremely rich in saccharine matter, and 
yielding a thick mzs¢, like those grown on good soils in the Douro 
country, will stand “making” in stone tanks, because the 
vigorous stamping and mixing to which they are subjected se- 
cures a perfect admixture of the solid and fluid portions of the 
fruit, and permits of a suitable degree of aeration and of energetic 
fermentation, but the result is & very rich, full-bodied wine, re- 

. quiring long to mature, and which it is necessary to fortify against 
the inroads of ulterior fermentation by the addition of a con- 
siderable quantity of brandy, either when the wine is first run 
off into the cask, or in the month of March, before the tempera- 
ture of the atmosphere rises again to the point favourable to a 
renewal of fermentative action. 

A similar process would not be adapted to the fabrication of 
natural and alimentary wines, which should be less loaded with 
sapid matters, lighter, drier, and should complete their organiza 
tion in a shorter time. 

A method approximating as nearly as possible to that used in 
Médoc in the fabrication of the excellent Bordeaux wines, and in 
Burgundy, which also produces very choice wines, appears to us 
to be best suited to the greater number of midland vineyards in 
Portugal, where very superior table wines might be made. 

In both of the central wine districts of France, wooden vats 
are used in making wine. These vats or dalseiros hold from 40 
to 100 hectolitres each, and are in the form of a truncated cone, 
of larger diameter at the base than at the mouth. The grapes 
wholly or partially freed from their stalks are first crushed or 
trodden out, either by the presses before alluded to, or by the 
feet of men, and the mzs¢ or liquor thus produced, intimately 
commixed with the da/sa or solid portions of the fruit, is put 
into the vats, leaving an empty space of 25 to 30 centimetres in 
depth in the upper portion of each vat to prevent overflowing 
during fermentation. 

The operation of filling the vats should be performed as expe- 
ditiously as possible—always in one day—so as to avoid any 
interruption or check of fermentation, which would in every case 
be prejudicial to the quality of the wine. When the mst begins 

| to ferment, the da/sa rises, as in the tanks, and forms a head, to 
which the name of /e chapeau is given. Carbonic acid is 
evolved in torrents—a violent disturbance of the szst sets in, 
due to the chemical action going on in it—this gradually sub- 
sides again, and after a longer or shorter interval ceases alto- 
gether ; the da/sa forming the head or cap cools, contracts and 
sinks, and the mzs¢ has become wine. 

For the active stages of fermentation the wine-growers of 
Burgundy use open vats, steeping the balsa once or twice a day 
in the underlying must, so as to equalize the activity of the fer- 
mentation, and facilitate the dissolution of the colouring matter. 

This is the mode of procedure under ordinary circumstances. 
It is open to one drawback to which we have before alluded, in 
the case of tanks—the exposure of the must to atmospheric 

| action.. If circumstances are favourable, the grapes ripe, and 
the weather warm, dry, and still, fermentation sets in quickly— 
runs through its phases rapidly—and at the end of three or four 

| days has ceased, and the wine is made. 

In this case the practice of steeping the da/sa, to give increased 

| body and colour to the wine, is of in any way objectionable. 
| But if the atmospheric conditions are unfavourable, if fermenta- 
tion sets in slowly, and if the da/sa shows symptoms of fermen- 
tative action of a different kind, as of the acetic or putrid form, 
| grave inconvenience may result from the process. To obviate 
these difficulties many wine-growers have long adopted the 
expedient of covering the vats, so as to shelter their contents 
from the air during fermentation. Various plans have been 
proposed and adopted for carrying on the process of fermenta- 
tion in covered vats ; and in these, and in other matters, a good 
many extravagant notions are observable. To cover the con- 
tents completely by hermetically sealing the vats is impracticable, 
and an absurdity, seeing that we need ready means of egress for 
the volumes of carbonic acid gas evolved, which would other- 
wise burst the vats. Perfect exclusion of the air may be secured 
without this risk by means of a safety-valve and tube conducting 
the gas into a cistern of water. But this arrangement, besides 
| the additional expense which it entails, retards the process of 
fermentation, to the detriment of the wine, by the increased 
pressure it occasions upon the surface of the fermenting liquor. 
| A simple covering, such as a wooden head, pierced with holes 
| for the escape of the gas, placed over the vat, or a few boards 
| covered with matting, or with a blanket, and laid over the top 
after active fermentation hag set in, are amply sufficient for all 
| practical purposes. 

Some growers, acting upon the supposition that the currents 
of carbonic acid gas, assisted by the high temperature caused by 
fermentation, may carry off with them in pure loss much of the 
alcoholic and aromatic principles of the wine, have proposed 

| special apparatus for their condensation, of which we have 
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examples in the old-fashioned apparatus of Gervais, and the 
more modern one of M. Mimard. The former of these was 
found unsuited for practical use, and accordingly was aban- 
doned. The latter, which has been hitherto subjected to a 
comparatively limited test, is maintained by some to be bene- 
ficial in its action, whilst others hold that the results do not 
compensate for the additional labour and trouble which it occa- 
sions. From the foregoing considerations. we are disposed to 
think that open vats coverable at will are best suited to the 
manufacture of genuine wines. 

To sum up—the grapes, clean and carefully picked, either 
with their stalks, or wholly or partially divested thereof, should 
be thoroughly crushed in the tank, or on press-tables placed at 
the side of, or over the vats ; the must and da/sa should be put 
in the latter, so that a vacant space of 0°25 to 0°30 metres may 
be left in the upper portion of each vat. This operation should 
be so performed that each vat may not take more than one day 
to fill, at most. This done, it will be well to stir up the contents 
with wooden rods, so as to secure homogeneity of consistence 
and equability of aeration ; and when once fermentation has set 
in freely throughout the whole volume of mst, the vat should 
be covered lightly and left undisturbed. When fermentative 
action has ceased, and the sweetness of the wine has disappeared, 
being replaced by a vinous taste and a certain astringency, due 
to the presence of the tannin essential to its durability, and 
when at the same time the liquor -in contact with the air is of a 
suitable colour, the wine may be run off into the casks. The 
volumometer or glycometer will show when the wine is ready, as 
at this stage of the process these instruments should indicate a 
density of the liquor equivalent to that of water. Wines intended 
to be perfectly dry and strong should mark zero on the glyco- 
meter. Those intended to be softer to the taste may be run off 
when the liquor stands at 3° or 4° of the glycometer, so as to 
allow of after-fermentation in the cask. 

Before running off the wine from the vat, it is customary in 
most Portuguese wine-making districts (to which these observa- 
tions more especially apply), to steep and mix in the wines the 
éalsa, which is richer in body, colour, and alcohol than the other 
portions of the liquor in which the fermentative action has been 
less energetic. The practice is not only unobjectionable but 
really advantageous, so long as the da/sa is in good order ; that 
is to say, so long as the germs of noxious ferments have not 
established themselves therein, and its smell and taste are de- 
cidedly vinous. Recognizing the fact that the fermentation of 
the szust in close contact with the da/sa is the method best suited 
and most advantageous to the constitution of coloured wines, 
some cenologists have suggested special arrangements by which 
the da/sa might be kept submerged during the continuance of fer- 
mentation. This is managed by means of a grating, or a second 
head with numerous perforations, fitted to the inside of the vat 
at a convenient height. 
éalsa in its place, whilst it allows the liquor to pass through its 
apertures and offers no impediment to the passage of the gaseous 
matter. To prevent its being driven up by the rise of the da/sa 
it should be provided with wooden cross-pieces fitting under 
small wooden ledges nailed to the inside of the staves. A better 
plan is to regulate the height of the grating by means of a wooden 
screw passing through the head-piece of the vat and having its 
lower extremity fitted to the centre of the grating. In this case, 
the head-piece must be firmly attached to the sides of the vat. 

The permanent immersion of the da/sa in the must saves the 
trouble of steeping, and is productive of excellent results as re- 
gards the quality of the wine. The idea has been improved 
upon in a design for distributing the da/sa in equal portions 
throughout the whole volume of the must by employing in lieu 
of a single grating, several, placed at different heights in the 
interior of the vat. This method has not yet been adopted 
generally, but it appeared to the author of the present treatise of 
sufficient importance to merit notice in his Report upon the 
Paris Exhibition of 1867. 

In places where the grapes ripen well, and the climate is 
favourable to fermentative action, so that the process of fermen- 
tation is accomplished speedily, open vats are in general use, in 
which case it is a great advantage to have the da/sa submerged. 

But when we cannot reckon with certainty upon the comple- 
tion of the fermentation in three or four days, it will be safer and 
more prudent to employ covered vats of the kind referred to 
above, the covering being so arranged as not to exert a pressure 
sufficient to retard fermentation, or to impede the escape of the 
gas, but simply to prevent the contact of the air with, and the 
chilling of, the fermenting mass. 

In the fabrication of thin and delicate coloured wines for table 
use, dalseiros will be found best. For ordinary wines, with a 
view to the simplification of the apparatus, tuns of large aperture 
may be used, by introducing the ust and da/sa, as in the former 
cases, through theirheads. The grapes are crushed in the tank 





This grating or head-piece retains the 


or on suitable press-boards, and the must and da/sa are put in 
the tun with a sufficient space above them to allow of the rise 
of the latter. Under these circumstances fermentation takes 
place more slowly, but the atmosphere of carbonic acid ‘which 
forms in the upper part of the tun acts as a screen from the ex- 
ternal air and prevents the intrusion of noxious forms of ferment. 
The process is thus prolonged without further inconvenience 
than arises from an increase of body in the wine, which may be 
obviated by a partial separation of the stalks, an arrangement 
which affords the additional advantage of reducing the volume 
of the da/sa. 

Sometimes it happens that the atmospheric conditions are so 
unfavourable that alcoholic fermentation cannot develop itself 
readily. It then, in most cases, is necessary to promote it by 
raising the temperature. This is most readily performed by 
heating a portion of the ms¢, taking care that no ill taste is im- 
parted to it in the process. The heated portion, the tempera- 
ture of which should not exceed 100 centimetres, is then added 
to the rest of the contents of the vat and thoroughly intermixed 
therewith. 

The must may be warmed in the mass after the fashion of a 
bath, but this is inconvenient and to a certain extent attended 
with danger. When we have at our disposal fresh da/sa from a 
previous fermentation untainted by the action of the air, it may 
be thrown into the vat and will speedily excite fermentation in 
the inert wust. This is one of the best methods of promoting 
fermentation. Where we cannot avail ourselves of dalsa as 
above described, recourse may be had to the following method. 
In a small vat placed in a room at a temperature of 15° C., 
we cause the fermentation of some picked and pressed grapes, 
the quantity being proportioned to the size of the vat in which 
they are to be used ; for example, with a vat of 50 hectolitres 
capacity, it would be sufficient to ferment 2 to 5 hectolitres ot 
grapes under these conditions. When the fermentative action 
is at its height the whole should be added to the mst in the vat, 
and the movement will communicate itself to the contents and 
continue with regularity. 

A medium temperature, over 15° C., being necessary to the 
support of alcoholic fermentation, it is evident that to preclude 
any check which might be prejudicial to the regularity of the 
process, the press-houses should be secured against changes of 
temperature caused by draughts of cold air. But, it must be 
added, this consideration is inseparable from another—the ven- 
tilation of the building—which is of paramount importance, as 
upon it depends not only the health but the lives of the opera- 
tives who are obliged to enter and work in the buildings con- 
taining the apparatus wherein is the mus¢ in a state of fermen- 
tation. 

Carbonic acid gas, which is evolved in large quantities during 
fermentation, is a colourless, irrespirable gas productive of instan- 
taneous asphyxia, not only when inhaled pure, but even when 
diluted with 20 per cent of atmospheric air. Disastrous acci- 
dents arising from this source are of common accurence in 
buildings used for wine-making purposes. In Portugal, the 
tanks are generally situated in well-ventilated buildings, inas- 
much as the open doorways and windows and the constant 
tagress and egress of the workpeople secure a sufficient current of 
air ; and these accidents are consequently less common than in 
establishments where da/seiros are used. Nevertheless it is easy 
enough to guard against the evil in the latter case. 

Carbonic acid, being a colourless gas, is not distinguishable by 
the eye from atmospheric air, it is, however, far heavier, so that 
when not intimately commixed therewith, it invariably sinks to the 
lowest level, forming a stratum of greater or less depth according 
to circumstances. This explains why, as often happens at the 
vats, the men are safe as long as they keep their heads clear of the 
sides, but the moment they bend over the fermenting mass, they 
are seized with asphyxia, and, unless succour be at hand, lose 
their lives. The same effect is sometimes observable near the 
floor of the buildings, especially when the workpeople first enter 
them in the morning, the ##s¢t having been in an active state of 
fermentation all night and the doors and windows closed. The 
danger is most imminent when the tank is situated in a subter- 
ranean building, or even in a room with the floor sunk below the 
level of the surrounding soil. The practice of placing tanks, 
vats, or tuns,in which wine is to ferment in subterranean or 
half-sunken buildings is to be unreservedly condemnec—it 
necessitates the purification of the air by means of lime-water, 
which absorbs this gas ; and any neglect of, or inattention to, 
the additional labour thus entailed, may have the most fatal 
consequences. 

When the floor of the building is raised above the ground, 
the evil may be remedied by having a number of apertures in 
the floor covered over with light iron gratings or wire netting, 
and communicating with the exterior of the building. These 
should be opened at night and closed in the morning, when the 
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workpeople enter the building. Equal care is requisite when it 
is necessary for the men to enter the vats or tuns. The 
presence of carbonic acid in sufficient quantity to involve risk 
of life, may be detected by the insertion of a lighted candle 
therein, which will be immediately extinguished. The air in the 
vat should then be agitated, so as to dislodge the gas and allow 
of the entrance of the pure air from without. 

Good wine depends as much upon the quality of the fruit and 
its ripeness, as upon good “making.” Nevertheless, good 
grapes, badly managed, rarely turn out as well as others of 
inferior quality which have been carefully treated. By adopting 
the precautions enjoined above, by carefully watching the pro- 
gress of operations, and running off the wine at the right 
moment, we secure a reasonable certainty of obtaining a good 
sound wine, endued with such qualities as the character of the 
fruit and the peculiarities of the season may afford. 

The vintage should be made with care, cleanliness and expe- 
dition sufficient to allow the tank, vat, or fermenting-tun to be 
filled in a day—the grapes should be sorted according to the 
class of wine required and carefully freed from all mouldy, 
decayed, and unripe fruit—-they should be thoroughly expressed, 
mixed and aerated—perfect cleanliness should be observed in 
respect of everything which comes in contact with the fruit—a 
uniform temperature not lower than 15° C. should be main- 
tained in the buildings : the »zzs¢ should be screened from the air 
as fermentation sets in ; the da/sa should be steeped at regular 
periodic intervals ; care should be taken to run off the wine as 
soon as the active stage of fermentation is over, so as to avoid 
the evils of an unduly prolonged infusion of the da/sa,; such are 
the most important essentials of good wine-making. 

The right moment for tapping the vats and running off the 
wine is not easy to determine. An instrumental test with the 
glycometer, volumometer, or other like instrument, can only be 
regarded as affording an approximate indication. The palate, 
eye and nose, are surer guides to those accustomed to judge any 
one particular kind of wine. In most instances, but not in all, 
the disappearance of the sweetness, the accession of a vinous 
smell, of a certain tartness and astringency of taste, and of the 
colour peculiar to the wine in question, the formation of oily 
drops upon the side of a china or silver cup when a sharp 
rotary motion is given to a small quantity of the wine therein, 
are tolerably safe indications that the wine in the vat is “ made.” 
It is zo¢ to be understood that the “making” is completed, nor 
that every particle of sugar contained in it is decomposed; such 
a result would not even be desirable, inasmuch as the continu- 
ance of fermentation in the cask is of great service to the wine. 

As wine in the tank or vat is generally thick, it is best to filter 
a little through paper, so as to judge more correctly of its colour 
and other qualities. Another sign that the active stage of fer- 
mentation is over, and that the wine is in a fit state to be run off, 
is easier of detection, and is in many cases a sufficient indication 
in itself. This is the sinking of the da/sa, which, as we have 
said, in open tanks and vats forms a sort of head. During the 
active stage of fermentation it rises to the surface of the mst. 
When the movement subsides, and the gaseous emanations 
become diminished in volume, and the temperature decreases 
perceptibly with the cessation of chemical action, it contracts 
and gradually sinks. 

In alcoholic fermentation, two distinct phases may be recog- 
nized—the active stage, which, as its name indicates, is accom- 
panied by a violent disturbance—the slow stage, which 
continues so long as the external and internal influences 
involved are not opposed thereto; that is to say, so long as any 
portion of sugar remains undecomposed, and the external tem- 
perature is not below the point requisite for the support of 
fermentative action. 

It is desirable in the case of coloured wines, that the first stage 
should be accomplished with the mzs¢ in contact with the da/sa, 
which supports the fermentative action and supplies the wine 
with colouring matter, and the tannin essential to its soundness. 

But after this stage the contact of the wine with the residuary 
matter is objectionable, more especially when the air has free 
access thereto. Hence it may be inferred that the stay of the 
wine in the vats should be of short duration, and limited to the 
active stage of the fermentative process. Nocertain period can 
be assigned as the duration of the latter, but under ordinary 
circumstances it will not continue longer than four or six days. 

When the time has been fixed for running off the wine, it is 
usual, with open vats, to press down the éa/sa and stir it round 
in the vat, so as to equalize the strength, as the liquor in the 
centre has greater strength and higher colour than the rest of 
the contents. Some hours are then allowed for the re-segrega- 
tion of the da/sa—the vat is tapped and the wine run off. 

And here let us repeat that the admixture of the da/sa should 
not take place unless it is perfectly free from taint. Should this 
not be the case, the doubtful portions must be separated, and 





THE PRACTICAL MAGAZINE. 














those only steeped which are free from any questionable odour 
and taste. 

The tapping of vats is effected as with tanks, through a hole 
near the bottom, in which a spigot is inserted. To avoid the 
obstruction of the internal orifice by grape skins, fragments of 
balsa, &c., it should be furnished with a small grating or wire 
cap, so arranged as to arrest the passage of any solid bodies 
without interfering with that of the wine. 

In covered vats, and where a diaphragm-grating is used for 
steeping the da/sa, the bung and the diaphragm should both be 
withdrawn before opening the spigot. In these operations it is 
imperatively necessary to use the strictest precautions against 
the asphyxiation of the person to whom this duty is entrusted. 

When the buildings are arranged as described in a preceding 
chapter, nothing is easier than to run off the wine through the 
covered troughs into the vats or tuns destined to receive it, but 
in every case it is best that it should first pass through a small 
vat of suitable depth, so as to secure the deposit of any foreign 
substance, which perchance it may have brought with it from 
the vats. This arrangement will also facilitate the admeasure- 
ment of the yield of wine. When from the position of the cellar 
in which the wine is to be kept, the latter cannot be run off from 
the vats into the tuns by its own gravity, it is usual to carry it in 
covered cans, or to transfer it with aid of a hand-pump to the 
smaller vat in which the admeasurement is to be made, whence 
it is run through pipes to its destination. The apparatus invented 
by C. Laburthe, of Mont-de-Marsin, of which an idea is given in 
the report of the Paris Exhibition of 1867, is very convenient for 
this purpose, as it provides for the raising of the wine to any 
height required, by the simple pressure of the air. 

In some districts large syphons are used in running off the 
wine from the vats, but this mode is far less convenient than 
that of spigots. When all the wine has been run off from the vat, 
the da/sa must be put in the press, and subjected to a pressure 
sufficient for the extraction of the wine contained therein. In 
the first place, however, it is necessary to dislodge the carbonic 
acid in the vat, which would endanger the lives of the men em- 
ployed in the operation. This may be effected by agitating the 
air in the interior with green boughs or cloths. A man then 
enters the vat, and ladles out the da/sa with an iron scoop into 
the cans in which it is carried to the press. 

When wine is made in tuns, the process of tapping and running 
off are conducted as above described. In this case, there are 
greater facilities for the removal of the dadsa, as it may be raked 
out at one extremity of the tun. But when it is necessary for 
men to enter it, to remove the remaining portions, or for the pur- 
pose of clearing out the tun, care should be taken that the car- 
bonic acid is first dislodged, and a proper supply of pure air 
admitted therein. 


6.—PRESSING AND RUNNING OFF WINE. 


In the manufacture of coloured wines, which are always fer- 
mented in contact with the da/sa or solid portions of the must, it 
is necessary to distinguish between the wine which separates 
itself from the latter, and runs off from the vat by the spigot, 
and that which is soaked up by the da/sa, and requires for its 
expressions a vigorous application of the press. Wines of the 
first sort are called by the French vins de goutte; those of the 
second vins de presse. We shall call the first, viaho da sangria 
or “drawn-wine” ; and the second vinho da prensa, or “ press- 
wine.” The terms vixho a bico aberto and lagrima, are, strictly 
speaking, only applicable to certain stages in the manufacture of 
white wines, as will hereafter be seen. 

To extract the wine contained in the Jda/sa, the latter is put 
into the press and subjected to a more or less perfect process of 
expression. Various models of presses are in use in different 
wine-producing countries. In Portugal, the most common form 
is the wooden screw—a very primitive affair occupying a good 
deal of room—certainly heavy, and of very small power, which 
nevertheless, has the merits of being simple to construct, and 
easy to repair in case of derangement. In old established 
works, where these machines are already in existence, there is 
no objection to their retention ; but to growers who contemplate 
improvements, or an extension of their works, we would recom- 
mend the adoption of some new pattern press. There are many 
varieties which work admirably, and are moderate in price. In 
the author’s report on the International Exposition of 1867, men- 
tion was made of those most deserving notice. 

Whatever form of press is used, the liquors in the da/sa is 
never completely expressed at one operation, it is requisite to 
turn it over and over, and to repeat the operation, distinguishing 
the wines thus obtained, which vary among themselves, 
according to the proportions of the component substances 
supplied to each by the residuary portions of the grapes. The 
first are richer in alcohol, tannin, and colouring, and soluble 
matter, the latter in extractive substances. 
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Some growers assert that “drawn” wine should never be 
mixed with “ press-wine,” as it is finer and better flavoured. 
Others maintain that the “ press-wines,” especially those furnished 
by the first expression of the da/sa, add strength, body, and con- 
sistency to “ drawn-wines,” which without this addition would be 
excessively weak, and unfit for keeping. The latter view of the 
case is in accordance with the opinions of the most experienced 
growers, and is sanctioned by the general practice of the best 
vineyards in the midland districts of Portugal. 

In point of fact, “ drawn-wine ” requires less time to fit it for 
consumption, but its lasting powers are not to be depended upon. 
On the other hand, by an admixture with a fifth or sixth part of 
“* press-wines,” it becomes harsher and stronger, but keeps better, 
and in course of time, loses the disagreeable flavour which dis- 
tinguishes it while new. These qualities are attributed to the 
larger amount of tannin held in solution by “ press-wine,” to 
which it is supplied chiefly by the seeds of the grapes, this 
principle possessing the property of neutralizing and precipitat- 
ing the ferment contained in the wine, which is the cause of the 
charges subsequently experienced by the latter. In this respect, 
the admixture of “drawn” and “press” wine is undoubtably 
advantageous. 

To have full effect, the mixture should be made with as much 
uniformity as possible. If the whole contents of the vat or 
tank are to go in one tun, the capacity of the latter should be 
sufficient to hold the “press wine” as well, more particularly 
that obtained first, which is the most valuable. It is, however, 
desirable to keep a certain quantity of the same wine in reserve 
in a smaller cask for the purpose of filling up the tun, a process 
which should never be effected with wine of another description. 
If the contents of the vat or tank are divided among several 
casks, the “press wine” should be distributed amongst them 
equally, so that the wine may be identical in quality in them all. 
Two-thirds of each cask should be filled up with “drawn wine,” 
the remaining third being left to receive the “ press wine.” 

In Burgundy and Medoc, the best wines are put in new casks 
holding 228 litres each ; and the distribution is so made that 
each one of the casks may receive exactly the same quantity of 
wine from successive zones or altitudes of the vat. The first 
wine run off through the spigot, answering to the contents of 
the lowest zone, is divided equally amongst all the casks ; and 
so with each succeeding lot. In like manner the first, and 
every succeeding yield of “press wine” is equally divided until 
the casks are full. 

The same results, and the homogeneity of the wine thus 
aimed at, may be secured with greater certainty by putting the 
whole of the “drawn” and “press wine” together into some 
large tun, and when the admixture is complete, giving a few 
hours rest to allow the contents to deposit the heavier particles 
of solid matter held by them in suspension, and then running 
them off into smaller casks for the purpose of “ racking.” 

The foregoing remarks upon the admixture of “drawn” 
and of “ press wines” apply equally to the case of coloured 
wines for ordinary consumption, and of genuine alimentary 
wines. Still the question depends upon so many contingen- 
cies, such as the character of the grapes, their ripeness, the 
separation or otherwise of the stalks, and the wine intended 
to be produced, that it is obvious that the grower should keep 
all these considerations steadily in view, and be guided by 
experience in laying out his plan of operations. While explain- 
ing the processes of wine-making, we have repeatedly adverted 
to the imperative necessity of perfect sweetness and cleanliness 
in the casks and utensils, and indeed in everything, animate or 
inanimate, which is brought in contact with the mzs¢ or the 
wine. The majority of Portuguese wine-growers very inju- 
diciously ignore the most obvious elementary principles of 
vinous hygiene. Hence it is necessary to insist strongly upon 
this point, even at the risk of abusing the reader’s patience. 

The rule is simple, and universal in its application. Never 
employ eny utensil, instrument, or apparatus which has not been 
scrupulo isly washed and cleansed, neither in the carriage of the 
fruit nor in the fabrication of the wine, nor in any after-process 
whatever affecting the wine. The small baskets of the pickers, 
the baskets for collecting the grapes in the vineyard, the vats 

or boxes in which they are carried to the tanks, the tanks, da/- 
seiros, vats, casks, jars, or bottles, troughs, tubes, funnels, bungs, 
hoppers, rakes, scoops, tuns, pipes, and every other article 
should be included in this rule, and should be thoroughly 
washed previous to use, and again before they are put by for the 
season. 

The utmost care and vigilance are more especially required 
with the vats and tanks, which are in immediate contact with 
the wine, and may easily impart to it some disturbing principle, 
which may not only communicate to it a disagreeable flavour, 
but perhaps cause its destruction. . 
New vessels, including under this head vats, baskets, jars, 











and mugs, before use should be scrubbed with boiling water, 
which should be allowed to remain some time in contact with 
the wood, and afterwards washed through with cold water. 
Vessels which have been already used, should be examined with 
the utmost care in every part of their interior, to detect any 
disagreeable smell which might give an ill-taste to the water 
retained by the knots in the wood, and so possibly communicate 
to the wine the principles of decay, or some other defect. In 
this case it is best to rasp out the interior of the cask, and wash 
it with water mixed with ;4,th part of the sulphuric acid, rolling 
it to and fro over the infected places, emptying it out, and 
washing the cask through again with cold spring water. Freshly- 
made lime-water is sometimes usefully employed for this pur- 
pose, rinsing out afterwards first with cold water, and finally 
with diluted brandy. After the vessels have been thoroughly 
washed, they should be wiped dry with a sponge or clean cloths, 
and if not needed for immediate use, a sulphur match should be 
burned in them, and the bung carefully fitted. The sulphuring 
process should be repeated at least once in six months with 
empty casks, to secure them against the formation of mould. 

Brandy may be, and is employed with advantage in washing 
out casks designed to hold fine wine. In some places, as in 
Burgundy, good wine is used for the same purpose, which has 
the great advantage of not imparting any extraneous taste or 
odour to the contents. 

Much more might be written upon this subject, but we refrain, 
feeling assured that we have said sufficient to ensure the right 
conduct of this department of our wine-making operations. 

The wine being now in cask, we must consider the manage- 
ment requisite to complete its organization, and ensure its 
durability. 


7.—MANAGEMENT OF WINE “IN THE Woop.” 


When tuns of large or medium capacity, or casks of smaller 
dimensions, are used to hold newly-made wine, it is necessary to 
keep the bung-holes open, so as to facilitate the escape of the 
carbonic acid gas, which is evolved during fermentation, and for 
a certain time after the wine has been put in cask. 

Wine brings with it from the vats a certain quantity of un- 
decomposed sugar and ferment. That direct from the press 
contains a larger proportion of these substances. The exposure 
to the air which it undergoes in its transfer from the vats to the 
tuns or casks, and in the press, furnishes it with a supply of 
oxygen sufficient to cause a renewal of fermentation in the 
casks, which presently shows itself more or less energetically, 
but with a steadily decreasing activity, resulting from the 
evanescence of the small bubbles of gas evolved from the 
liquor. While the fermentation continues, the orifice of the 
cask should be lightly covered with paper, so as to protect 
the contents against the intrusion of particles of dust, and their 
inseparable accompaniments. The layer of carbonic acid gas 
which forms on the surface of the wine, preserves it from the 
oxidyzing influence of the air. Sometimes for greater security 
a species of hydraulic valve is fitted to the orifice of the bung, 
having the form of an inverted , with water or a cotton plug 
in the lower branch of the tube. 

When all signs of fermentation have disappeared, owing to 
the decomposition of the whole of the sugar, or to the reduction 
of the temperature below the point suited to the maintenance of 
fermentative action, the bung should be put in to secure the 
wine from the influence of the air. This will generally happen 
in the month of November. The wine, which at first presents a 
more or less turbid aspect, begins to clear and become trans- 
parent. Nevertheless, careful management is still requisite to 
preserve it, and to secure its perfect organization. 

A point which demands the most careful attention is the 
complete exclusion of the air, so that its action may not conduce 
to the establishment, on the surface of the wine, of the vegetable 
growths which precede and accompany acetic fermentations, or 
to the accession of other detrimental influences. To secure the 
exclusion of the air, the casks should be kept full, or, as we say 
in Portugal, “ azestados.” Our vigilance in this respect should 
be unremitting, particularly during the early stages of the wine’s 
existence, seeing that the least neglect or oversight may be the 
cause of grave evils which manifest themselves at a later period, 
when they are past remedy. 

In wooden vessels, two concurrent influences contribute to 
diminish the volume of the contents, and so to create a vacuum 
into which the external air makes its way. The first is the 
decrease in volume caused by the cooling of the wine; the 
second, the evaporation which goes on through the pores of the 
wood and the interstices of the bung. Thus it becomes neces- 
sary to fill up the casks continually, so as to keep them full. 
At first they should be filled up once a week ; later, once a fort- 
night ; finally, about once in the month, At all times, when the 
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cask is full, before replacing the bung, the latter should be 
covered with a piece of clean linen cloth steeped in the wine 
itself, or in good brandy. The wine used to fill up a cask should 


be identical with that contained in it, and carefully preserved | 


from any taint or suspicion of extraneous influences. When the 
wine is run off from the vats, a certain quantity may be set aside 
for this purpose in a smaller cask. But this, like the large tuns, 
must be kept full to secure it against the access of the air. The 
grower must be guided by the circumstances of the case. When 
the tuns or casks are numerous, and of large size, the wine for 
this purpose should be put in barrels of a suitable capacity, so 
that the contents of one of them may serve for one filling. If 
the casks are fewer in number and smaller in size, the wine may 
be put into bottles or jars, placed handy to the casks for which 
they are designed. This is the practice of the best wine-pro- 
ducing countries, such as Burgundy and Medoc, where they 
use casks holding 228 litres each. 

A very easy method of keeping a cask full is to replace the 
wine which has been drawn off, or which has disappeared by 
evaporation, with a suitable number of small silicious stones, 
such as the quartz, pebbles, and flints which are so common in 
our rivers and water-courses. They should of course be washed 
and cleansed thoroughly for the purpose. 

The rationale of the above-described process is easy of com- 
prehension. If the wine used for filling the casks is of different 
quality to the contents, or if it has acquired reactionary elements, 
it is evident that its defects will be communicated to the con- 
tents of the casks. But when wine is stored in small casks, it 
may be necessary for the economization of room to stack them 
in tiers. In this case, the process of filling up cannot constantly 
be repeated. The casks should then be laid with the bungs at 
the side, so that the wine may cover them and preclude any 
access of air. The evaporation goes on as before through the 
pores of the wood, but the empty space above the wine becomes 
filled with vinous ether, to the exclusion of the outer air. 

These precautions are chiefly applicable to genuine red wines, 
which are subject to the deterioration arising from fermentation 
and internal changes promoted by the action of the air, assisted 
by a suitable temperature, in proportion as they have not been 
perfectly made, and secured from all extraneous and noxious 
influences. For the conservation of these wines in the wood, it 
will be found best to keep the casks in cellars, the temperature 
of which does not exceed 10° Centigrade. 


8.—* RACKING” AND “ CLEARING.” 


“ Racking,” and “clearing” with the aid of glue or some sub- 
stitute material, are operations designed to purify wine, and to 
separate from it the /ees and other solid particles which might 
compromise its safety. These operations are put in practice 
consecutively during the early stages of the wine’s existence “in 
the wood,” and contribute materially to the perfection of its 
organization. 

When wine is in the vats or tanks, the lower stratum of the 
liquor presents a thick, turbid appearance, which will also be 
observed in the casks so long as the process of slow fermentation 
continues. This ended, and especially as the cold season ap- 


proaches, the wine turns bright and clear, depositing upon the | 


bottoms and sides of the casks the solid matters held by it in 


suspension, which take the shape of a muddy sediment—the | 


lees. The /ees contain, amongst other substances, the inactive 
portions of ferment, the attenuated fibres of the pulp, and a bi- 
tartrate of potash insoluble in proportion to the amount of 
alcohol contained in the liquor. In them also we find the germs 
of those organic substances, which under favourable circum- 
stances produce different forms of fermentation, the source of 
various maladies of wine. 

In proportion as the temperature is unfavourable to the de- 
velopment of these perturbatory influences, the wine keeps pure, 
and the presence of the /ees is innocuous to it; but, as the tem- 
perature rises to a point suitable to the support of fermentative 
action, the ferment becomes active, showing itself by an ascen- 
sional movement of the solid particles; the wine thickens, 
“ works,’ and often suffers beyond repair. To avoid these pos- 
sible evils, there is obviously no more appropriate course than 
to separate the pure, clear liquor from the muddy sediment 
which contains these disturbing agencies. 

This separation is effected by a careful process of “ Racking,” 
at suitable times, and under favourable circumstances. 

Sometimes it happens that the wine will not clear, but remains 
muddy, holding its solid particles permanently in suspension. 
In this case it becomes necessary to use artificial means to com- 
pel the deposition of the sedimentary matter. The most effi- 
cacious, and at the same time the most generally adopted 
method, is to “clear” it with glue, gelatine, white of eggs, or 
some other like substance, which being put into the wine and 











thoroughly intermixed with it, solidifies under the action of the 
alcohol and tannin contained therein, and forms a sort of net- 
work which gradually settles down, drawing with it to the bottom 
all matters held in suspension by the liquor, and leaving the 
latter clear. This is briefly the theory of clarification. Let us 
now see how the various methods of applying the aforesaid pro- 
cess should be put in practice. 

In the majority of instances, especially with coloured wines 
with which we are now more particularly concerned, the process 
of “racking” is indispensable, and should be repeated so long 
as the wine continues to throw down any sedimentary matter. 
As this happens during the winter, and the internal movement 
of the wine begins to show itself as the temperature rises on the 
approach of spring, it is desirable that the process of “racking” 
should be effected previous to the latter. In most Portuguese 


wine farms the operation is performed in the month of March, 


whilst the weather is still cold. 

A consideration of the reasons which render this process 
necessary, will show the impossibility of determining absolutely 
the seasons and circumstances best suited to its performance. 

Wines containing much fermentacious and sedimentary mat- 
ter should be “racked” at the beginning of the winter, in the 
months of November or December, if the weather be propitious ; 
but this will not enable us to dispense with a repetition of the 
operation in spring. The latter is absolutely necessary for a// 
sorts of wines, which on the approach of the warm weather, and 
when the wines begin to bud, show symptoms of internal dis- 
turbance. 

The phenomenon is repeated when the wines begin to blossom, 
oftentimes when the fruit is colouring. Under special circum- 
stances, invery hotseasons, a processof “ racking ” may beeffected 
at the end of June, but this will be in exceptional cases when the 
spring process has been omitted through negligence or ill-per- 
formed. “ Racking” is more essential in proportion as the wine is 
inferior in quality, and defective in constitution. The more 
common sorts, especially in bad years, require at least ‘wo 
“rackings” prior to a “clearing” with glue, or in some other 
equally effective manner, of which we shall speak anon. In the 
case of alcoholic wines made from very ripe grapes, and contain- 
ing in consequence a good deal of sugar and but little ferment, a 
far smaller quantity of /ees is thrown down, and it will be found 
sufficient to rack omce, during the first year, at the end of winter. 

The operation demands certain precautions and skilful 
management which must be scrupulously insisted on. In the 
first place the wine should be clear, the dregs well settled down 
at the bottom of the cask. When the wine is not in this state 


| at the time appointed, recourse should be had to a preliminary 
| process of “ clearing.” The “ racking ” should be effected in clear, 


bright, cold weather, when the wind has more or less northing in 
it, inasmuch as these atmospheric conditions will be found to 
coincide with the integral tranquillity of the wine itself, with the 
purity of the air, and the absence of noxious germs therein which 
might find their way into the liquor. On the other hand, damp, 
rainy weather, thunderstorms, and southerly winds are unfavour- 
able to’ a successful result. Practical men generally assert that 


the cool of the morning is the most favourable period of the day: 


for the operation in question. 

It is very essential, particularly in the case of fine delicate 
wines, that the contact of the air should be avoided as much as 
possible during the process. The method commonly adopted 


| in Portugal, is to drill a hole in the cask at a height judged suf- 


ficient to clear the /ees, and to draw off the wine in pails or to 


| receive it at once in a clean cask, well sulphurized. As soon as 
| the wine begins to run thick the operation should cease. 


The 
turbid portion and the /ees should be put in another cask. A 
portion of the contents of the latter may be rendered fit for use 
by “clearing,” but it should never be mixed with the first lot. 

The /ees are generally employed for purposes of distillation. 
In “ racking,” the contact of the air and a certain loss of alcohol 
and of aroma are unavoidable. For this reason many growers 
hold that the process should be restricted to weak and delicate 
wines, which would suffer greater injury by keeping them over 
the /ees, than by subjecting them to a certain loss of strength and 
perfume. On the other hand, we may avoid using this method, 
and adopt that pursued in the best vineyards in France. The 
vessel which is to receive the cleared wine, is placed by the side 
of that to be “racked.” Into an orifice in the latter, so formed 
as to run off the clear wine only, is inserted a‘straight spigot to 
the end of which is fitted a flexible leathern tube. The end of 
this tube communicates with the interior of the empty cask 
through another spigot in the head or bung-hole. ‘Then by 
drilling holes in the heads, or removing the bungs, the wine 
passes from one cask into the other until it stands at the same 
level in both. 

To force the remaining portion of the wine into the new cask, 
a sort of bellows is fitted hermetically to the bung-holes of the old 
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cask. The air within, being compressed by the action of the 
bellows, reacts upon the surface of the wines and drives it 
through the tube. When a gurgling or gasping sound in the 
latter betokens that air is entering therein, the spigots are 
turned, the tube removed, and a utensil placed to receive the 
residue of the wine and the /ees. By this method—which we 
may observe, like the apparatus it requires (tube and bellows), is 
far less complicated in reality than in description—the transfer 
may be effected without the wine suffering to any appreciable 
extent from contact with the outer air, or losing any of its 
strength or aroma. Wine may also be “racked” off by means of 
a syphon or a hand-pump, but with less ease and greater risk 
than by the methods just described. To draw off the wine from 
a tun of large dimensions into another of equal capacity, the 
bellows spoken of above will be found insufficient in power, in 
which case Laburthe’s apparatus, of which a sketch is given in 
the report of the Paris Exhibition of 1867, will prove very ser- 
viceable. When circumstances admit of our “racking” off the 
wines from the large tuns into smaller casks in which they are 
to remain, the operation is much simplified. It must be remem- 
bered that delicate wines suffer greatly by remaining in the 
casks in which they have passed the earlier stages of their 
existence. The latter should therefore be emptied by “racking,” 
well washed and sulphurized, and the wine transferred back to 
them with all the care and precaution observed in the first 
instance. In Burgundy and Medoc, first-class wines are always 
sold in zew casks in which they were placed after “ racking” 
and “clearing”; so that the value of the new casks invariably 
enters into the estimate of the prime cost of the wine. These 
casks hold 228 litres each. In “racking,” we consider it desir- 
able to test the alcoholic strength of the wines before and after 
the operations, and to restore it to its pristine strength, or even 
a little over, by the addition of good brandy in a proportion not 
exceeding 2 litres per pipe. The foregoing observations respect- 
ing the necessity for separating the clear wine from the sediment 
formed after fermentation, are applicable to genuine wines ; there 
are special cases in which the wine may be improved by remaining 
in contact with the /ees. This result is less noticeable in pro- 
portion as the wine is less perfectly constituted. It is most 
frequently the case with white wines, which are never fermented 
in contact with the da/sa. For this purpose it is customary in 
many districts to shake up the /zes of white wine, by rolling the 
casks over and over, so as to secure the thorough admixture 
with, and the consequent strengthening of the wine thereby. 
White wines, which are thin and poor, and those which are very 
sweet, may alike, though for opposite reasons, be subjected to 
this process during the first stages of their existence. 

We have before spoken of the expediency of “ clearing” wine 
artificially. Let us now see how this operation is performed. 

When a complete and natural process of clarification can be 
effected by simply “racking” the wine, so that the latter is left 
bright, limpid, and transparent, the artificial clearing may be 
dispensed with. But this rarely happens, and wine which has 
been racked at opportune seasons with every care will generally 
be found to retain in a state of suspension certain matters which 
may compromise its keeping. 

As in the case of “ racking,” it is impossible to lay down any 
fixed, invariable rules respecting the times and seasons most 
fitted for “ clearing.” They will vary with the character, condi- 
tion, and age of the wine. If, after each “racking” the wine be not 
perfectly limpid, it should (provided the matter be still and cool) 
be subject to a process of artificial clearing, as also before a 
journey, and previous to bottling. All wines will be the better 
for one clearing during their first year. Those made of inferior 
fruit, in a bad season, which ferment energetically and are hard to 
clear—above all, wines which have a natural tendency to spoil 
or “turn” as it is vulgarly called—should invariably be carefully 
“ cleared” after the first “ racking.” 

The process of astificial clarification resembles the filtration 
of turbid fluids through paper or any like porous material, with 
this difference, that in the latter the liquor passes through the 
filter, in the former the filter is formed in the fluid itself, through 
which it sinks, carrying with it to the bottom the solid particles 
held in suspension therein. 

Various substances can be used for this purpose. Those most 
commonly employed are white of eggs, which consists chiefly of 
animal albumen—glue or gelatine of various kinds—bullock’s or 
sheep’s blood which contains a coagulatory principle—albumen 
or fibrin—fresh milk which also has a coagulatory principle in the 
curd ; lastly, a host of manufactured compounds, prepared for 
the special purpose from the substances aforesaid. The employ- 
ment of certain of these agents is by no means a matter of 
trifling import, seeing that they may either conduce to the 
effect desired, or entail very prejudicial results. For coloured 
wines, white of eggs is best ; for white wines gelatine, or better 
still, isinglass, 
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Albumen, which is the essential constituent of white of eggs 
and an element in the blood of animals, is a substance which 
without change of composition is capable of assuming two 
different conditions, becoming soluble or the reverse. 

In fresh-laid eggs it exists in a soluble state, in others heated 
to a temperature of 75°C. it is insoluble; it becomes coagu- 
lated, and appears incapable of resuming its former condition of 
solubility. Not only heat, but alcohol, tannin, energetic acids, 
and a variety of other substances also induce the coagulation of 
albumen which otherwise would remain soluble. 

Gelatine, the basis of the various kinds of glues, is scarcely 
soluble in cold water in which it softens and swells ; it dissolves 
in boiling water, forming a solution, which takes the form of a 
jelly when cool. This solution is coagulated and precipitated 
by the addition of alcohol. Tannin produces a like effect, and 
thus secures the precipitation of the gelatine wherein the latter 
is held in solution. A slight consideration of these peculiarities 
of albumen and gelatine will easily explain the parts played by 
them in the clarification of wine. Wine contains both alcohol 
and tannin. When therefore a solution of albumen or gelatine 
is mixed therewith, it becomes coagulated by contact with the 
alcohol and tannin, and so forms a sort of membraneous net- 
work, which collects the various suspended substances with 
which it comes in contact, and by its own weight draws them 
with it to the bottom of the cask containing the liquor, thus 
leaving the latter clear and limpid. 

As we have before said, white of eggs is the most suitable 
material for the clarification of coloured wines. For the best 
wines it should alone be used, as its purity precludes the pos- 
sible introduction of noxious substances. The white of two or 
three new-laid eggs is generally used to each hectolitre of wine. 
The white of the eggs having first been carefully separated from 
the yolks, is thrown into an earthen jar or pipkin, a little water 
and some sea-salt—which must be perfectly pure—are added 
thereto, and the whole is beaten up to a froth. A few litres of 
wine drawn off from the cask to be cleared are mixed with it, 
and the compound is poured into the cask and well stirred up 
in the wine by means of a wooden paddle with a cross piece at 
the end. The cask is then closed, and left undisturbed for some 
days, the number of course depending upon its size. In the 
case of large pipes, eight or ten days are sufficient to allow of 
the completion of the clearing and the degree of solidification 
in the sediment requisite for the after-process of “ racking,” 
which should always follow that of clarification. Sea-salt assists 
the solubility and consequently the diffusion of the albumen in 
the wine, rendering the process of coagulation more gradual 
and complete. On the other hand, its insolubility in wine ren- 
ders it antiseptic, and a deterrent to fermentative action in the 
sediment. 

From what has just been said of the action of albumen in 
clearing wine, it will be evident that it is sufficient to mix it with 
the upper stratum of the wine, as the membraneous network 
formed by its coagulation clears the rest of the liquor as it sinks. 
In large tuns much trouble is thus saved, as the admixture of 
any substance with the whole volume of the contents would 
entail great labour. 

“ Clearing” may be effected very satisfactorily with gelatine 
or the various glues of commerce ; and here a few words must 
be said touching the considerations which should guide us in 
their selection and use. We have observed that the condition 
essential to a thorough “clearing” of a given volume of wine, is 
the formation therein of a sort of membraneous network, which 
in sinking to the bottom shall carry with it the various impurities 
and fermentative germs held in suspension in the wine. ; 

Now, every sort of glue is not equally adapted to produce this 
result. Many are wholly unfit for use on account of the im- 
purities they contain, or the ill-flavour they impart to the wine. 

Gelatinous substances, such as are obtained by the long-con- 
tinued action of hot water upon hides and other animal integu- 
ments, and which constitute the white glue used by painters, do 
not satisfy the conditions above referred to, and are unfit for 
use. But after drying they form a fine glue devoid of any un- 
pleasant taste or smell, and may then be advantageously em- 
ployed in the clarification of common wines containing much 
tannin. This glue has the property of precipitating tannin by 
rendering it insoluble. Consequently, it offers the additional 
advantage of softening down the roughness of the wine as well 
as “clearing” it. \ 

The customary dose is 20 grammes of glue to 1 hectolitre of 
wine, but this proportion must of course be increased or 
diminished in accordance with the astringency and turbidity of 
the wine. The fine white sorts of glue or gelatine may be em- 
ployed in the proportion of 35 grammes per hectolitre for the 
most delicate wines. 2 

The process differs little from that above described. The 
glue, broken into small fragments, is softened with a little water 
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and dissolved over a gentle fire, and is beaten up with a modicum 
of wine drawn from the cask to be cleared, into which the 
mixture is poured and well stirred up. The bung is put in, and 
the cask is left undisturbed as before. 

The kind known as isinglass, which is prepared from the 
membraneous substances forming the swimming bladders of cer- 
tain large fish, as the sturgeon, is much to be preferred to glue 
as being purer, especially in the clarification of delicate white 
wines devoid of tannin. The clearing effect is produced in the 
absence of the last-named principle, as when distributed in a 
retinous form through the volume of liquor, the gelatine con- 
tracts under the action of the alcohol contained in the latter, 
and sinking to the bottom, leaves the wine clear without the loss 
of any of its constituents. It is usually employed in a dose of 
20 grammes per pipe or 4 grammes per hectolitre, approxi- 
mately. It is broken in small pieces and kneaded in a little 
water with the hand or with a wooden pestle, placed in a bottle 
and shaken up with a little of the wine itself, and used as 
above. 

Clearing with bullocks’ or sheeps’ blood produces a very ener- 
getic action, but it is only used for common wines, as in most 
cases it imparts a sickly taste to the wine, and weakens it con- 
siderably by throwing down a large sediment. In every case it 
should be used sparingly, and only when perfectly fresh. The 
powders and other nostrums which are sold under various desig- 
nations for the purpose of purifying wine, and of which the com- 
position is kept secret, have all as their basis albumen obtained 
from the serum of blood. They offer zo advantages over the 
means above described, which are independent of adulteration 
and deception, 

Besides the organic substances of which we have spoken, 
there is another—a mineral—which may prove useful in certain 
cases, when it can be obtained easily and sufficiently pure to 
preclude the introduction of injurious substances in the wine. 
This is a/umina in a gelatinous state, prepared by decomposing 
a solution of alumina with the aid of an alkali—soda, potash, 
or ammonia—and carefully washing the gelatinous precipitate 
thus obtained in pure water. Alumina thus prepared is insoluble 
alike in water and in wine ; but, by agitating, it can readily be 
made to diffuse itself therein, causing the deposition upon it of 
the small particles of matter in suspension, which it drags with 
it to the bottom. Like gum it has the property of absorbing 
colouring matter ; it likewise forms an insoluble compound with 
tannin or tannic acid. Its use will consequently result in most 
cases in a lightening of the colour and a softening of the flavour 
of the wine. This substance is not yet in general use, for which 
reason we would advise experiments to be made with it before 
its adoption. 

It must be observed that sometimes wine will zo? clear, in 
spite of all the appliances aforesaid. This may be due to fer- 
mentative action which has set in in the wine, or to some defect 
in the principles which induce the coagulation of the albumen 
or gelatine, or to a deficiency of alcohol or tannin. In these 
cases it is useless to increase the dose of gelatine. It is obvious 
that as the process of clarification requires perfect repose, if the 
wine be fermenting, the clearing matter cannot act. It is, there- 
fore, best to transfer the wine to a cask prepared with sulphur, 
and to await the cessation of fermentation, choosing a bright 
cold day for the operation. This is in the event of alcoholic 
fermentation ; in any other case the wine is “ sick,” and it will 
be necessary to have recourse to other measures, of which we 
have now to speak. 

When the glue cannot “take” on account of the debility of 
the wine, before attempting a new clearing process, the wine 
should be “ racked” and an addition made to it at the moment of 
clearing of a suitable dose of alcohol and tannin in quantity 
‘proportionate to the amount of glue used. The best solution of 
tannin for this purpose, or at any rate the most readily prepared, 
is an infusion of grape-stones in good brandy, of which latter a 
stock should always be at hand as it is useful for other purposes 
of which more hereafter. 

In fine, “ clearing,” which frees wines from impurities such as 
the germs of ferment which might prove detrimental to it, is 
very useful, and in the case of fine, delicate wines, it may be 
said, an indispensable operation. It is simple and inexpensive. 
The albumen of white of eggs—gelatine and isinglass may 
generally be used for it with the best effects. The first should 
be employed for coloured wines—isinglass is to be preferred for 
finer kinds. The operation should be effected in bright, still 
weather, if possible in cold weather, after “ racking.” When the 
wine is clear and the sediment has acquired due consistency at 
the bottom of the cask, it should be “racked” anew. While 
clearing it should be allowed to remain wholly undisturbed, not 
only internally but externally as well. Uponthe amount of care 
bestowed on the “racking” and “clearing” of the liquor, and 
in keeping the casks properly filled, will depend the condition of 
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the wine, and its progressive amelioration by the acquisition of 
the various good qualities of which it is susceptible. 


9.—SULPHURIZING. 


We have adverted upon more than one occasion in the fore- 
going pages to the expediency of “sulphurizing” the casks, 
particularly those used in “racking,” prior to the admission of 
the wine therein. This operation contributes so largely to the 
soundness and lasting qualities of the wine, that it appears 
necessary to offer a few observations upon it. 

The process is effected by the combustion, either of matches 
tipped with brimstone, or of brimstone alone, within the casks. 
It is beneficial in two ways :—In purifying the vessels so as to 
fit them for the reception of the wine by checking the deleterious 
influences of oxygenation ; and, in staying, for a greater or less 
space of time, the progress of alcoholic fermentation by arrest- 
ing or delaying the action of the ferment on the sugar. Forthe 
first purpose, it may be regarded as applicable to all wines ; for 
the second, it is chiefly adopted in the fabrication of certain 
white wines, for which it is desired to secure an excess of sweet- 
ness by a curtailment of fermentative action. 

The theory of its operation is simple enough. When the 
fumes of the brimstone come in contact with the oxygen of the 
air, the two elements, sulphur and oxygen, combine to form a 
colourless, irrespirable gas, with a suffocating smell, which is 
sulphurous gas. This gas is soluble in water as well as in wine, 
and possesses the property of absorbing more oxygen by con- 
tact with water or watery vapour, and so forming su/phuric acid, 
or as it is commonly called “oil of vitriol.” Thus when brim- 
stone is burned in any closed vessel, as a cask or tun, it absorbs 
the oxygen of the air contained therein, replacing it with sul- 
phurous gas. Air deprived of oxygen, and the presence of 
sulphurous gas are fatal to growths of inferior organization, such 
as mycoderms, the cryptogamic vegetation known as mould, 
must, &c., and all ferments. Thus diffused, sulphurous gas is 
not only unfavourable to these growths, but also an obstacle to 
fermentation. When converted into sulphuric acid by the absorp- 
tion of more oxygen it exerts a corrosive influence. If a cask has 
been emptied without observing the precautions of washing it out 
and drying it immediately, the inside in a few days becomes 
covered with mould, which eventually affects the wood itself, ren- 
dering the cask unfit for the reception of wine, which will in- 
fallibly get spoiled if subjected to these conditions. The remedy 
is prompt sulphurization as soon as the /ees have been abstracted 
and the inside thoroughly washed out. 

For this purpose matches are prepared of wooden splints, or 
strips of cotton or paper, about 25 centimetres in length, by 5 in 
breadth, tipped with sulphur by dipping them in molten brim- 
stone, and shaped to a point. In the cask to be sulphurized a 
match or part of a match is suspended by an iron wire so as to 
hang as centrically as possible. The bung is set in during the 
process, the air necessary to combustion being provided by means 
of a wire inserted at its side, or through a stopple prepared 
expressly for the purpose. When the operation is accomplished, 
the remains of the match are carefully withdrawn, so that no 
ashes may be left in the cask to impart an ill-taste to the wine. 
A piece of match with a surface of 10 or 12 square centimetres will 
be sufficient for the sulphurization of a fife. With large tuns it 
is more convenient to place the brimstone in a small capsule or 
scoop suspended by a bent wire passed through the bung. 

In “racking,” the wine should be poured in immediately after 
sulphurization, while the fumes are still in the cask, otherwise 
the process will be useless, possibly even injurious, as the gas 
becoming absorbed by the moisture of the sides of the cask, will 
form sulphuric acid, which will react upon the organic sub- 
stances brought in contact with it, and communicate a bad 
taste to the wine. 

When the process is applied to empty casks, it should be 
performed as speedily as possible, so as to preserve them until 
they are required for use. In this case they should be well 
washed out before use, so as to obliterate the taste of long 
anterior sulphurization. 

Here it may be observed that it sometimes happens that the 
match will not burn in the cask. This arises from the internal 
condition of the latter. Mould, fungi, and other similar growths 
absorb oxygen, and in air deprived of this principle neither 
sulphur nor any similar substance will burn. It then becomes 
necessary to replace the de-oxygenated air within with pure air 
from without, which may easily be effected with the aid of an 
ordinary pair of bellows, or in some other similar manner. 

The process is very useful in a case where circumstances 
compel us to leave a cask partly filled. The oxygen in the air 
then assists in “turning” the wine: vinous and acetic growths 
are developed, and the wine gets sour and bad. These changes 
may, to a certain extent, be arrested by burning a match in the 
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empty portion, and turning the cask as much as possible on its 
side, so that the liquor may cover the bung, and prevent the 
entrance of more air. 

To determine the wzztismus, or suppressed fermentation of 
wine or must by means of sulphurization, it is requisite that the 
liquor should be saturated with sulphurous gas, which can 
never be effected by the single combustion of a match in the 
empty portion of the cask. To obtain such a result it is 
necessary in the first place to burn a suitable quantity of brim- 
stone in the cask, so as to fill it with sulphurous gas ; wine is 
poured over the gas, the bung is put in, and the cask is shaken 
or rolled to ensure the dissolution of the gas in the wine. This 
done, the air is again admitted, more brimstone is burned, wine 
is again poured over the gas, and so the process is repeated 
until the cask is full. Here the wine or must becomes tho- 
roughly impregnated with sulphurous gas, which preserves its 
sweetness, but imparts to it a peculiar taste. This, however, 
disappears in time as the wine recovers itself. 

To sum up :—Sulphurization is eminently conservatorial in 
its effects both on the wine and on the casks. The latter, when 
empty, are preserved by the action of the sulphurous gas in 
checking the formation of mould and other noxious agents, 
which in its presence lose their power of developing and sup- 
porting fermentation. We have seen that with the combustion 
of sulphur oxygen disappears, and is replaced by sulphurous 
gas. Now, oxygen being essential to the organization of wine 
at certain periods of its existence, it follows that the process of 
sulphurizing is only applicable to wine which has been “ made,” 
or in cases where we desire to stop fermentation so as to secure 
the retention of more or less saccharine matter in the wine. 

Sulphurous gas has a notable influence upon vegetable 
colouring matters, in virtue of which they disappear. Hence 
the process is applied to white wines, which are intended to be 
very pure in colour. 

The few instances in which sulphurization is ot desirable, 
may be classed as follows :—1. In certain white wines, when it 
is desired to retain a peculiar briskness, such as we have in 
Bucellas, resulting from a gentle and gradual process of fermen- 
tation. 2, When wines are very deficient in sweetness, having 
been fermented very slowly, as in the preceding instance. 3. 
Lastly, when the wine shows symptoms of a peculiar malady, of 
which we shall have to speak in a future volume, and which is 
denoted by a fatty, oily appearance, it needs oxygen. The 
presence of any de-oxygenating agent would in this case neces- 
sarily be objectionable. 

Before quitting the subject of sulphurization, we must not 
omit a caution, which will doubtless appear superfluous to those 
who carry judgment and discrimination into every detail of their 
work, but which may possibly prevent the recurrence of a 
disaster which has often happened. The process should never 
be put in execution until it has been ascertained that no brandy, 
nor alcoholic vapours from the previous lavatory processes, 
remain in the cask. An admixture of alcoholic ether with 
common air is explosive, and the insertion of a match therein 
would infallibly result in a violent explosion, which would be 
certain to cause serious damages, and might perhaps originate a 
conflagration. 


10.—BRANDYING. 


The use of brandy for the conservation and amelioration of 
wine is so common and in such high repute in Portugal, that it 
is known by the phrase deneficiar os vinhos. In the manufac- 
ture of the Oporto wines, and of certain others which claim to 
be imitations of them, and in the fabrication of liqueur wines, the 
addition of a strong dose of brandy is held to be indispensable. 
We shall not here enter upon a discussion of matters relating to 
the Douro wines and their congeners, the design of the present 
treatise being, as frequently stated before, to describe the 
process of manufacture of genuine alimentary wines only. Is 
the employment of brandy. useful and indispensable in the 
manufacture of wines of this class? The question requires to 
be treated with a certain degree of minuteness, seeing that 
many persons are fully persuaded that Portuguese wines will 
not keep for any length of time, nor stand carriage to any 
distance, without having been previously fortified with a strong 
dose of brandy. On the other hand, there is an increasing 
prejudice against strongly-alcoholic wines, even in England, 
hitherto the principal consumer of the Douro wines. 

Whilst the consumption of French wines, which held a far 
smaller proportion of alcohol, has there increased, the imports of 
Portuguese wines, if they have not materially decreased, have at 
least remained stationary, in spite of the rapid augmentation of 
the number of consumers, which in England increases daily. 

Without denying the utility and advantage of adding a mode- 
rate quantity of brandy to ordinary table-wines, the writer’s 
experience has convinced him that it is not indispensable to the 





conservation of these wines when they have been manufactured 
and kept with the care and precaution enjoined in previous 
portions of this work—save in exceptional and fortuitous cases. 

More southerly countries, where the grapes acquire a perfect 
maturity, and are peculiarly rich in saccharine matter, and where, 
consequently, the more alcoholic kinds of wine are manufac- 
tured, are, as a natural result, those in which the practice of 
“ brandying ” is most general, experience having shown that 
wines of this class will not keep without the addition of a strong 
dose. 

In the method of making wine adopted in the Douro districts, 
the expediency of adding considerable quantities of brandy is 
fully recognized. The manufacture of full-bodied, high-coloured 
wines begins with a violent stamping of the whole mass of 
grapes, with a view to the reduction of the skins and stalks to 
an extreme degree of attenuation. The mus¢ is thus supplied 
with the elements necessary to fermentation—not to alcoholic 
fermentation alone, however, but to other sorts, which, by their 
development at a later stage, may taint and ruin the wine. It 
therefore becomes necessary to annul the noxious influences of 
these agents. For this purpose the presence of an excess of 
alcohol is best, as in course of time it produces certain effects 
essential to the development of certain qualities in the wine. 
Amongst these effects is the production (with the aid of the 
acids contained not in the grape skins only, but in the stalks) of 
the others which constitute the avoma of wine. But wines thus 
made from very ripe grapes, while they acquire certain highly- 
prized qualities, and a great power of resisting ulterior derange- 
ment, lose, at the same time, their alimentary properties, and 
become full-bodied and highly stimulating. In the south of 
France and in Catalonia full-bodied, high-coloured wines are 
made for admixture with the weaker wines of other districts; 
in these the amount of brandy thus added is the test of durabil- 
ity. But these wines could not be drunk without admixture 
with lighter kinds, consequently their manufacture depends upon 
conditions differing from those of the wines to which we now 
refer. 

The sort best adapted to the majority of our (Portuguese) 
wine-producing districts is a natural wine—“ the pure juice of 
the grape,” to use a common expression—-which is good, indeed, 
excellent for ordinary use, and which admits of exportation to 
long distances without risk of injury. That wine of this descrip- 
tion can be produced without the aid of brandy is proved by the 
fact that it is so made in districts in which the grapes them- 
selves, and the climatic and agricultural conditions, do not differ 
materially from those at our command. Still, the addition of 
brandy in moderation may not only be advantageous to it, but 
may increase its durability. For this reason the practice should 
not be condemned, although we should advise that it be re- 
stricted within certain limits. 

In a work published in 1864, the brandying of French wines 
was treated at some length by Baron Thénard; but as his 
theory, and the arguments he advances in support thereof, are 
equally applicable to Portuguese wines, we shall avail ourselves 
of the permission kindly accorded us, to translate certain por- 
tions of his interesting memoir illustrative of the advantages to 
be derived from the practice when restricted within suitable 
limits. He writes as follows :— 

“ The object of Brandying Wine.—Let us first consider the 
object proposed in brandying wine. Many people imagine that 
the intention is merely to increase the strength. But the object 
is a more complex one, and this but one of the ends sought. 

In reality, besides its direct and more obvious effects, the 
alcohol produces others, less noticeable, but more useful. 
Brandy reacts upon the other constituents of the wine, such as 
the acids, salts, colouring matter, and ferments, determining in 
a certain fashion the relation of the component principles of the 
wine, eliminating some which are over-abundant, and facilitating 
the development of others which are defective by increasing 
their properties. 

The Utility of Brandying in increasing the Sweetness of 
Over-Acid Wines.—Touching this point we may be permitted 
to enter somewhat into detail. We all know that over-acid 
wines are disagreeable to the taste, and injurious to the stomach. 
Now, without being understood to assert that wines deficient in 
alcohol are always acid, we may affirm as a general rule that 
very acid wines are always alcoholically weak. This defect 
may be remedied by the addition of brandy, the acidity being 
reduced proportionately with the quantity of brandy added. 
The palate will confirm this assertion, but a very simple experi- 
ment will demonstrate its truth more conclusively. 

“The wine owes its acidity partly to free acids which are 
present in very limited quantity, partly to a salt commonly 


| known as ‘cream of tartar,’ possessing a certain sweetness, and 
| which in most cases is so abundant as to produce a crystalline 


deposit upon the sides and bottom of the cask. 
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If we throw a little alcohol into water saturated with cream of | 


tartar, we shall see that the water will become thick, and throws 
down a white sediment, which is the salt in question ; if we add 
a second stronger dose of alcohol to the same liquor, we shall 
find that the sediment is increased ; and in this way, with the 
addition of a sufficient quantity of alcohol, the whole of the 
cream of tartar may be precipitated, and the water perfectly 
freed from acidity. If we repeat the experiment with very pure 
but acid wine, in place of an aqueous solution of cream of tartar, 
the same phenomena will be observed. Direct experiment proves 


that a wine containing naturally a proportion of 10 per cent. of | 


alcohol is never unduly acid. Thus as we have said brandy 
de-acidifies an over-acid wine by precipitating the excess of 
tartrate to which this acidity is due. 

The Action of Alcohol upon the Free Acids.—In respect of 
the free acids, the alcohol supplied by the process of brandying 
exerts a still more notable effect by transforming an essentially 
noxious element into substances which supply some of the most 
highly-prized and most agreeable characteristics of the wine. 

Chemistry teaches us that acids have the property of com- 
bining with alcohol, and forming certain substances which are 
known as ‘ethers.’ Now ethers, those of vinous- acids more 
especially, have a balsamic, and in many cases, a very delicate 
and peculiar taste. 

That these ethers may be developed with suitable expedition, 
and in an ordinary temperature, in any very dilute acid solution, 
it is requisite that alcohol should be present in sufficient quan- 
tity ; in cases in which the effect is desired in the course of a 
few months, as in inferior wines, which, to save cost of cellarage, 
are to be consumed new, Io per cent. will not be found too 
much. 

To secure these results—the neutralization of the acids, and 
the development of the vinous ethers in a weak and very acid 
wine—it is necessary to add brandy, and to add it in the vat, so 
as to obtain the benefit of what is termed by chemists the /atent 
heat, the increase of temperature during fermentation by the 
evolution of the latter being peculiarly favourable to these 
processes. 

From this point of view, the employment of the brandy is 
designed to counteract an injurious principle in the wine, by 
transforming it into another substance, which communicates an 
agreeable flavour thereto. 

Here the deductions of practical experience are in accordance 
with modern theory, based upon the most careful syntheses and 


the most precise analyses, and for which the name of its eminent | 


author, M. Bertholet, is a sufficient guarantee. 

The Effect of Brandying on the Colour of Wines.—Let us 
now consider the effect of the brandying process upon the 
colour of wines. 

With the exception of a few sorts, not much cultivated, grapes 
derive their colour from a certain colouring matter which is 
found in the husk only. 

This colouring principle, which is of a deep blueish purple, is 
soluble in alcohol, but not in the other. elements of wine. Con- 
sequently, supposing the same quantity of colouring matter to 
exist in the grapes, the highest coloured wines will be the most 
alcoholic. 

Now, we all know that there are wines, weak in alcohol, 
which possess a fine colour ; but these in general are very acid. 

The inference is, that acids play a part in the colouring of 
wines ; and this is in fact the case. 

The red or purple colouring matter becomes readily oxidizable 
under the combined influences of atmospheric air and the liquid 


acids ; but in this case the purple changes to a lively red | 
inclining to orange, and as it acquires solubility in the acids it | 


loses its solubility in alcohol. 

Therefore, if the grapes have been thoroughly expressed 
previous to their introduction to the vat, if they have been 
frequently turned over during fermentation, and a sufficient time 


allowed for the exposure of every portion in its turn to the action | 
The | 


of the atmosphere, the wine should have a high colour. 
ruby-tinted colouring material becomes dissolved in the acidu- 
lous mass, and the bright red colour thus obtained combining 


with the purple produced by the action of the alcohol, results in | 


a liquid the colour of which will be deep in proportion to the 
amount of colouring matter in the husks of the grape. This is 
the theory and the practice also. ‘This wine wants colour ; it 
has not been steeped long enough,’ say wine-makers, and they 
are right in their conclusions. Hence we should derive an 


@ priori inference that the practice of brandying, especially in | 


the tank, would only be advantageous as regards colour to 
wines weak alike in alcohol and acids. Unfortunately this is 


not the case, and in this, as in other respects, it cannot be | 
dispensed with. The free access of the air to must and balsa | 


in a state of fermentation is always attended with risk ; a portion 
of the wine is turned into vinegar, and with an increased 








brilliancy of colour, acquires a disagreeable taste and a high 
degree of indigestibility. 
Consequently, with all weak wines, whether acid or not, the 


| addition of brandy in the tank produces the best results in the 


matter of colour. 

As regards brandying in the cask, it will readily be under- 
stood, that as the wine is no longer in contact with the portions 
of the fruit which contain the colouring principle, the effect can 
in nowise be beneficial, But as it is not beneficial, is it in any 
degree injurious ? 

We have said that the addition of brandy causes the pre- 
cipitation of the excess of cream of tartar, and the neutralization 
of the free acids; the latter combining with the brandy and 
forming vinous ethers. Now, when we put brandy into casks 
containing wine which is chiefly dependent upon its acidity for 
colour, the colouring matter, being only soluble in the presence 
of the acid salts, will naturally disappear as the latter become 
precipitated. In high-coloured wines this is not of much im- 
portance, as the tint becomes improved and brightened ; but 
with acid wines the case is different. 

Thus we find that the addition of brandy in the tank has a 
good effect upon the colour of slightly alcoholic wines, whether 
acid or the reverse ; and that the practice of brandying in the 
cask is rather advantageous to the slightly acid wines of the 
south ; but that it is highly injurious to the acid wines of other 
districts. Should the duties upon brandy designed for this 
purpose ever be remitted in France, attention should be given 
to this point. 

The Different Kinds of Fermentation.—Brandying exerts an 
important influence upon the durability of wine; but this in- 
fluence is beneficial or the reverse, according to its mode of 
action. 

A liquid like grape-juice left to itself at an ordinary tem- 
perature never acquires much heat in the process of fermenta- 
tion, the ferment appears spontaneously and is invariably alco- 
holic, the sugar is decomposed, part turning into alcohol and 
the remainder disappearing in the form of gas. 

But if the temperature increases above 30° C., the sugar 
in decomposing may form lactic acid, to the great risk of 
the wine. Happily with grapes this form of fermentative action 
is rare, and we need not dwell longer upon it. If there be 
a free admission of air at a temperature of 20° to 25° C., 
fermentation takes the acetic form, and more or less vinegar is 
produced at the expense of the alcohol. In course of time, even 
at the ordinary temperature of cellars, as long as there is a 
sufficient supply of air, the acetic fermentation will spread over 
the whole volume of wine in which there is any trace of vinegar. 
This happens when the casks containing the wine have been 


| allowed to stand for some time imperfectly filled. 


As regards the putrid form of fermentation, which is the last, 
it is dependent not like the preceding one upon the saccharine 
elements in the grapes, but upon the albuminous matters, which 
are imperfectly developed. This malady is most common in 
slightly acid wines, whether alcoholic or not. 

From all of which we learn that alcoholic fermentation pro- 
duces wine, and that the other forms of fermentation destroy it. 

Brandying in the cask—its effect on the Soundness of Wine. 
—Let us now enquire why it is that the wines of the south 
of France, even the most alcoholic, will not keep without the 
addition of brandy. 

Here a distinction must be drawn between alcoholic wines and 
those which contain less than 10 per cent. of alcohol, because in 
the south of France there are many varieties of the latter. 

Confining ourselves for a moment to these last, we find that 
they are slightly acid, moderately alcoholic, and but lightly 
charged with tannin. They are thus defective in the three chief 
elementary principles of durability, and under the influence of a 
climate warmer than that prevailing in the rest of France, they 
speedily ‘turn.’ 

In the case of very alcoholic wines the causes of unsoundness 
are somewhat more complex. The grapes which yield these 
sorts of wine are extremely full of sugar, so much so, that were 
the whole of the sugar to be transformed into alcohol, as in 
moderately alcoholic wines, the proportion of alcohol would in 
many cases exceed 18 per cent. 

Hence it follows that these wines contain an excess of unde- 
composed sugar, which has a tendency to ferment upon the least 
evaporation of alcohol, the smallest rise in the temperature, the 
most trifling variation in the atmospheric pressure, in short, upon 
the accession of any change whatever. As soon as these slight 
but detrimentary influences are of daily recurrence, it follows 
that the wine is in a perpetual state of latent fermentation, which 
keeps it continually in bad condition, with a constant tendency 
to degenerate when its conservatory elements become reduced 
in quantity or potency, into a state of acetic or putrid 
fermentation. 
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How should these evils be obviated? Inthe case of very | 
alcoholic wines, it is requisite to add water during vintage, so as 
to reduce their alcoholic strength, to the end that the sugar 
retained by them under ordinary circumstances may be got rid 
of by fermentation, or to brandy them in the cask, so as to raise 
their strength above the point at which fermentative action 
disappears, which in this case is effected by increasing the pro- 
portion of brandy to 18 per cent. ; so also with the weak wines 
of the south it is necessary to add cream of tartar and tannin, 
or to brandy them, and this is consequently done. 

The action of Brandy in Wine.—Besides its direct effects, the 
brandy de-acidifies over-acid wines, it develops in them an 
agreeable taste and perfume, and enables us to counteract certain 
influences which produce injurious effects upon the wine. The 
addition of brandy not only produces these results, but it also 
imparts a certain soundness of constitution to wines, which, 
under its influence, are enabled to withstand the longest voyages, 
the greatest extremes of temperature, and the deleterious effects 
of the most insalubrious of cellars.” 

From what has been said above it will be seen that in the 
opinion of Baron Thénard “ brandying” is an operation useful, 
and in many instances essential, to the quality and durability of 
wine, and this opinion is in accordance with the practice of many 
different countries. Itshould beadded that the Baron is a large 
wine-grower in Burgundy, and that the excellent wines of that 
district are very rarely brandied. 

The same may be said of Médoc and of the other midland 
French wine districts, which yield the best genuine wines. 
Brandying is a useful, perhaps a necessary operation in many 
cases, but it is not like “ racking” and “ clearing,” equally indis- 
pensable to all sorts alike. A careful consideration of the above 
quoted portions of Baron Thénard’s work will show that it is not 
thin, acid, coloured wines, containing much acid and little 
alcohol, nor weak wines, defective in tannin, tartrates, and acids, 
to which the process is most essential, but rather those contain- 
ing much sugar and having a high colour. When the constitu- 
ent principles are in a just equilibrium, as in well made wines 
which have been kept in a suitable manner, the addition of 
brandy is worse than useless. It may be applied as a corrective 
to wines defective in their constituents, as to the wines of the 
Minho, or to mature wines which are in their nature thick and 
ill made. 

Alcohol is in point of fact the most energetic conservative 
principle in wine, but when the proportion exceeds certain 
limits, the wine loses its most valuable alimentary and hygienic 
qualities. All wines containing over 15 per cent. of alcohol 
must be regarded as stimulants, to be partaken in moderation, 
and as unfit to be included in any ordinary dietary regimen as 
good sound table wines. Full-bodied wines of the above or of 
greater strength, are to be regarded as luxuries, the demand for 
which will vary with the caprices of modern taste. 

The brandying of table wines should therefore be so re- 
gulated that the proportion of alcohol should never exceed 15, 
or perhaps we should say 14°5 per cent. By adhering to this 
rule, the majority of Portuguese wines might be advantageously 
exported to England, where a direct alcoholic scale of duty pre- 
vails, under a duty of one shilling per gallon, like the majority of 
French wines. 

Brandying may. be effected in various ways, and at different 
times. It may be performed in the cask, or in the vats or tanks 
before the wine is run off. In Portugal, as a general rule, it is 
always performed in the cask. Some add the brandy as soon 
as the wine is run off from the tanks into the ripening tuns ; 
others await the cessation of the after-fermentation. The for- 
mer is customary in the Douro districts with the Oporto wines, 
but the practice is inapplicable to ordinary wines, as it tends to 
check the after-fermentation which contributes so essentially to 
the soundness of the wine. Others again, and this is by far the 
most common method, add the brandy after the March “ rack- 
ing.” The brandy strengthens the wine, makes up for any little 
loss by evaporation and assists the clarifying process which 
follows. 

“ Brandying” in the vats and tanks is not usual in Portugal, 


but cenologists recommend this mode as the most convenient | 


and efficacious in cases where the process is absolutely requisite. 
In short, if it be designed to restore a proper equilibrium between 
the constituent principles of the wine, or to reduce the excess of 
acid and promote the formation of vinous ethers, or to dissolve 
the larger bulk of colouring matters, in no case will it act more 
beneficially than at the termination of the active stage of fer- 
mentation, when the liquor is in a quiescent state and still in 
contact with the da/sa or residuary portion of the must. The 
quantity of brandy should in this case be proportioned to the 
saccharine richness of the grapes, so that it may never be in 
excess. 

The best brandy for the purpose is unquestionably that pre- 











pared from wine of rather low strength. Corn and grape bran- 
dies rectified and reduced to a suitable strength, however pure 
they may be, seem on that very account never to harmonize as 
well with the wine as good brandy distilled from wine itself. 
Just as alcohol, though chemically pure, when diluted with water, 
is not “ cognac,” so the latter will not supply the spirit best suited 
to wine, although chemically its composition may be identical 
therewith. Practice also teaches us that the purer and more 
thoroughly rectified the alcohol, the less readily does it combine 
with the constituent principles of delicate wines. 

The necessity of adding brandy in the tank or vat may be ob- 
viated by adding moist sugar to the must during fermentation. 
In fermenting, the sugar develops the alcohol requisite to fortify 
the wine. The price of crystallized sugar, which alone should be 
used, as it does not impart any taste to the wine, is an obstacle to 
its general use in strengthening poor and weak wines, neverthe- 
less the benefits which result from its employment would more 
than compensate the additional outlay in doctoring weak, acid 
wines like those of the Minho, which do not hold above 6 or 7 
per cent. of alcohol. 

The author of this work is unable to give the results of any 
direct experiments upon this point in the Minho vineyards, al- 
though he has frequently urged the expediency of such trials. 
But the method in question has long been used in other countries 
in improving and fortifying weak and acid wines, and there can 
be little doubt that experiments would prove its applicability to 
the districts just referred to. 

The practice in Burgundy is to add the sugar in the vat 
towards the end of the fermenting process, about 1,700 grammes 
of crystallized sugar being usually allowed to every hectolitre of 
wine for each degree of alcoholic strength it is desired to impart 
thereto. The sugar should have been previously dissolved in a 
suitable portion of must drawn from the same vat, and the re- 
sulting syrup should be sprinkled over the whole surface of the 
fermenting mass. Some growers have observed that wines so 
treated retain a propensity to ferment for a longer period than 
usual, thus rendering them liable to “turn.” This does not 
always occur, but a remedy can be easily applied by adding two 
litres of wine-brandy to each hectolitre of wine. This brandy 
may be the stuff distilled from the /ces or from the da/sa, because, 
according to the experiments of M. le Viscomte de Vergnette- 
Lorette, the disagreeable flavour of this spirit is not communi- 
cated to the wine when thus added in the vat. The increase in 
cost will be about 360 vezs' per hectolitre. Let us now consider 
the cost of the sugar. Assuming the price of a kilogramme of 
crystallized sugar to be 320 vezs, and that to raise 1 hectolitre 
of wine 1° in strength would require 1,700 grammes of sugar, 
this would amount to 554 ve¢s. If the wine contains 6 per cent 
of alcohol, and we desire to increase the proportion to 8 per cent, 
the usual strength of such wine, the outlay on sugar would be 
1,088 vezs per hectolitre, or on an average about 6,530 vezs per 
pipe exclusive of the cost of the brandy if used. If this be con- 
sidered excessive in the case of cheap wines, we must bear in 
mind the difference which subsists between a good sound wine 
and the detestable compounds which scarcely deserve the name 
of the latter. We have therefore no hesitation in commending 
this practice to the notice of the Minho growers in cases where 
it is not intended to add brandy to the new wine when in cask. 

With the like object, both in Portugal and elsewhere, arrode, 
that is, sodden or boiled wine, or ust concentrated by boiling, 
is frequently used. The operation is a simple one. It consists 
in boiling down a certain quantity of must to the consistency of 
syrup, over a strong fire, pouring it into, and mixing it thoroughly 
with the rest of the must. 

In Torres Vedras the practice is usually attended with good 
results, but in the case of very acid wines like those of Minho, the 
practice would not be as suitable as the addition of sugar, inas- 
much as the concentrated mus¢ retains its acid components, and 
the acids in the mus¢ are already in excess. Some of the wines of 
Minho do not contain more than Io per cent of sugar, conse- 
quently to raise the strength 2 per cent would necessitate the 
concentration of 34 kilogrammes of must per hectolitre, or of 
about one-third of the whole volume of must. A rather embar- 
rassing proceeding with wines so poor ! 

Here let us mention a process intended to improve the quality 
and durability of ordinary wines of all descriptions, proposed by 
M. Louis Barral, a chemist and wine-grower of Herault. This 
process received an honorary award at the Paris Exhibition of 
1867 for its good results. It is easy, and within the reach of 
every grower. To render this treatise as complete as possible, 
we will describe M. Barral’s process as nearly as possible in his 
own words. 

The operations follow in order as below :— 

1. Express the grapes as thoroughly as possible. 





1 224 reis = I shilling English. 
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2. Ferment the szst for a period of three to six days in atem- 
perature of 16° to 18° C. 

3. Run off from the vats all wine thus made, and place in 
separate tuns. 

4. Express the da/sa, 

5. Separate from the Jalsa, while fresh, the skins and stones 
of the fruit and a portion of the stalks. 

6. Throw these portions of the da/sa into a large cask, pouring 
over them as much strong wine-brandy as they will absorb. 
Leave them to macerate. Stop up the bunghole and lute it 
round, so as to close the cask hermetically, and let it stand until 
the ensuing February. 

The liquor thus produced, to which M. Barral gives the name 
of “tannic alcohol of wine,” should then be “racked.” To ex- 
tract all the spirit from the da/sa it is necessary to pour some 
wine over it two or three times in succession, leaving the spigot 
open, so as to obtain, by a sort of washing process, all the tannic 
alcohol left in it. Finally the da/sa is put inthe press. Both 
the tannic alcohol and the wash-wine, which should be kept 
apart, are racked so as to be perfectly clear. To doctor the 
wine, 12 or 1! litre of tannic alcohol, and a like proportion of 
wash-wine should be added simultaneously to each hectolitre of 
wine. The latter should be “racked” and “cleared” some 
weeks later, as often as may be necessary. 

This process, which was proposed and practised by M. Barral 
with some inferior wines during a bad season, in the south of 
France, might be adopted generally with all inferior kinds of 
wine. The basis of the process is the addition of the brandy in 
conjunction with tannin—one of the principles which impart 
durability to wine. Clarification with glue should follow, to cor- 
rect the roughness which an excess of tannin may impart to the 
wine. In this way the wine gains in strength, durability, and 
colour. 

In districts where the quality of the wine precludes the neces- 
sity for any such process, it is nevertheless a good practice to 
prepare a certain quantity of tannic alcohol, as it will often 
prove of great service in assisting the clarification of wine de- 
ficient in tannin, or in doctoring wines which are “ sick” from a 
defect of the same principle. 


II.— WHITE AND LIGHT-COLOURED WINES. 


Wishing to restrict the present treatise as much as possible 
to an exposition of the methods most eligible for the manufacture 
of genuine wines for ordinary consumption, it has appeared to us 
unnecessary to speak of our whztfe wines, which are made in far 
smaller quantity. In regard of our light-coloured wines, it is 
true they are produced in larger quantity than the white sorts, 
but they are designed merely for local consumption. For com- 
mercial purposes—for export more especially—they are not 
sought after. Nevertheless, it appears expedient to say a word 
or two concerning these wines, because, although at present in 
small demand, there is no valid reason why they should be ex- 
cluded from the foreign markets, and it is possible that some day 
they may become better known. 

Setting aside certain special whz¢e wines, chiefly of the sweet 
sort—such as the Muscadels, Malmseys, and Madeiras—concern- 
ing which it is not our purpose here to speak, we would observe 
that the white wines of Portugal may be classed under two 
heads :—1. Dry white wines. 2. Alcoholic wines, chiefly em- 
ployed for mixing with red wines to which it is desired to give 
an appearance of age. 

With us, in Portugal, no difference is made in any of the es- 
sential processes of the manufacture betwixt white and red wines. 
Either sort may be made from white or coloured grapes ex- 
clusively, or, as more generally is the case, from a mixture of 
both sorts, the coloured predominating. Light-coloured wines, 
in ordinary cases, are the result of a predominance of the white 
over the coloured sorts. It will thus be seen that very marked 
differences exist between the methods employed in making white 
and light-coloured wines in Portugal and those in use in other 
countries. 

The white, alcoholic wines, which are chiefly employed in the 
Oporto trade for admixture with coloured sorts, are made, as 
already stated, from white grapes, and acquire during fermenta- 
tion an intense yellow colour, which is partly due to the action 
of oxygen upon the organic substances in the residuary matter. 

To these wines a notable quantity of brandy is always added, 
so that although they present a certain sweetness to the taste, 
their full saccharine strength is disguised. Thus, notwithstand- 
ing their high value for the purposes for which they are designed, 
they cannot fairly be classed amongst the genuine, alimentary 
wines with which we are now concerned. It is therefore un- 
necessary to say more of them in the present work. The treat- 
ment of ordinary dry white wines differs from the foregoing, 
insomuch that neither the slow fermentation in the vats, nor the 








after fermentation, are checked by the addition of brandy, but 
are allowed to take their course, as in the case of ordinary red 
wines. Owing to the character of the grapes of which they are 
made, white wines throw down a much larger proportion of /ees 
than the red sorts ; hence they require repeated “rackings,” and 
at least one “ clearing” with isinglass, or in default thereof, good 
gelatine, or gum and tartaric acid. 

The must of white grapes, when treated precisely the same as 
that made of the coloured sorts, yields the very same kinds of 
wine—dry, well-flavoured, and wholesome, which can be used 
diatetically, and which many consumers prefer to the red sorts, 
as being lighter, although they have not been generally adopted 
for daily use. Nor is this fact controverted by the statistics of 
wine consumption in England, which show that the demand for 
white wines is now considerably in excess of that for red, be- 
cause it must be borne in mind that the white wines there used 
are chiefly from Cadiz, full-bodied, alcoholic wines, which, like 
those of Oporto, appertain to a different category altogether. 
The relative consumption of the genuine red and white wines of 
any particular country, such as France, of course excluding 
effervescent wines, like those of Champagne, and liqueur wines, 
shows a marked difference in favour of red wines for general use. 
Whatever reasons we may assign as the cause of the preference 
thus shown, it is a fact that the increase in the demand is in 
favour of red wines, even to the exclusion of the white sorts of 
the same description, owing to the fashion of requiring in the 
latter certain qualities which could only be imparted to them by 
a sweeping change in the processes employed in their manufac- 
ture. 

For genuine white wines we require the complete exclusion of 
roughness and astringency, a certain sweetness, great purity, 
and a perfect absence of colour. These qualities are secured by 
subjecting the st to a separate process of fermentation. The 
practice followed, with certain trifling modifications, both in 
France and Germany, is to crush the grapes in a press provided 
with an open spout, and to receive the juice in suitable vessels 
in which it is allowed to go through the various phases of fer- 
mentation, observing throughout the strictest attention to clean- 
liness, as enjoined in the manufacture of red wines. 

The process of manufacture is simple enough, but the pre- 
cautions requisite in practice should be minutely attended to if 
a safe and felicitous result be desired. First, we must have 
perfect cleanliness of all the apparatus which comes in contact 
with the fruit, the #zs¢, or the wine. If the grapes are placed in 
the press-room before they are put in the press, which should 
never be done when it can be avoided, both room and press 
should be scrupulously washed out with pure spring water, so 
as to preclude the intrusion of any foreign substance which 
might affect the taste or colour of the wine. The same cleanli- 
ness must be observed in respect of the vats, which should be 
used for white wines only, and when new, should be allowed to 
stand full of water for some time previous to use, so as to draw 
out the taste of the wood. 

The must of white grapes usually deposits more sediment 
than that of the coloured sorts. Hence the wine made from 
them clears itself more slowly, and requires repeated fermenta- 
tion. To obviate this inconvenience, and to secure a certain 
sweetness and limpidity which are amongst its most esteemed 
qualities, it is desirable to separate it as much as possible from 
the sediment before fermentation sets in. For this purpose, the 
following method should be adopted. The must should be 
received in small casks fitted with stop-cocks so placed as to 
permit of its being run off clear of the sediment at the bottom, 
and of the scum which forms upon the surface. It is then 
passed successively into other similar casks, in which fresh 
sediment and a fresh scum is formed. The operation is re- 
peated as long as any noticeable portion of scum appears on the 
surface. Lastly, the mzst¢ is collected in a single tun where 
fermentation begins, but with diminished energy, owing to the 
purifying process to which the must has been subjected. The 
tun should be completely filled, so that the froth which forms on 
the surface during fermentation, and which contains the most 
active principles of the latter, should run over in place of settling 
down again in the liquid which is preparing to renew the process. 
The fermentation ended, the tun should be filled up with the 
same wine, and treated in all respects the same as enjoined 
above in the case of red wines. 

Another method of guaranteeing the sweetness of the wine, 
which is easier to practice and quite as efficacious, is to receive 
the must in a tun well su/phurized by the combustion within it 
of matches tipped with brimstone, so as to stand a protracted 
fermentation. Under these circumstances, the principal depo- 
sition of sediment takes place in this tun prior to fermentation, 
and when the must begins to rise, it is drawn off into a similar 
vessel sulphurized in a like manner. The process is repeated 
until the #st has deposited the greater portion or the whole of 
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its solid particles. The fermentation is retarded by the pre- 
sence of the sulphurous acid, the greater portion of the /erment 
is eliminated, and the wine thus retains a certain portion of its 
sugar with a fruity taste which is very agreeable to the palate. 
Fine, sweet, white wines should be “ cleared” so as to secure 
them, as far as possible, against ulterior disorders. ‘This is in- 
dispensable. It is effected with isinglass, in the proportion of 
50 grammes (1% oz.) to the pipe. The isinglass should be 
pounded with a wooden mallet, broken up into fragments, and 
dissolved in a small quantity of the wine itself, to which more is 
added as long as the isinglass continues to swell with absorp- 
tion of the wine ; a little hot water is put to it, and the whole 
stirred together and filtered through a cloth. The strained 
liquor is then mixed with a litre of the wine, well beaten up to a 
froth, and used as before described. It is always advisable to 
add a moderate quantity of good brandy to “ cleared” wine. 
White wines may be made from coloured grapes, the juice of 
which is colourless. Many writers indeed assert that the latter 
are best. But the majority of white wines are made from white 
grapes, always excepting the effervescent wines of Champagne 
from which white and coloured sorts are used indiscriminately. 
Light-coloured wines, which are obtained by curtailing the 
contact of the mst with its thicker portions during fermenta- 
tion, are very agreeable by reason of their lightness and 


delicacy. They occupy a middle place between white and 
coloured wines. Their manufacture offers no particular diffi- 
culties. : 


When red wine has been made and the residuary matter pre- 
served, the latter, if still in good condition, may be turned to 
account by mixing it with white grapes. An excellent light- 
coloured wine will be the result, of which the colour will depend 
upon the length of time the szws¢t of the white grapes is allowed 
to ferment in contact with the residue of the coloured ones. 
The process should be carried out as promptly as possible, 
which is facilitated by the condition of the coloured grapes. In 
every case the wine must be drawn off before it has acquired 
astringency from the stalky matter. Light-coloured wines should 
be light and thin, and accordingly require less time to ripen and 
become fit for use. 


12.— BOTTLING. 


Wines are generally sold by the growers “in the wood,” and 
the majority of dealers export them in the same condition. 
Nevertheless, it is beyond dispute that, if the grower can keep 
his produce under his own control until it reaches the con- 
sumer, or at least until it is fit to bottle, and can perform this last 
operation economically, he will, combined with other advantages, 
have the assurance that its merits have not been tampered with 
in the interim. The producers of first-class wines have long 
recognized the expediency of selling them in bottle under their 
own brand. For this reason, we have judged it desirable to 
offer a few observations on the process of “ Bottling,” so as to 
render the present treatise as complete as its limited size will 
permit. 

The operation of bottling is never a matter of indifference, as 
upon it depends, in a great measure, many of the finest qualities 
of the wine. As a general rule, it may be asserted that fine and 
delicate wines never attain full perfection until they have been 
some time in bottle. There are many conditions essential to 
the success of this process. It depends upon the condition of 
the wine, of the atmosphere, on the materials employed, and on 
the mode of effecting the operation. As regards the condition 
of the wine, it should be such that no further advantage could 
be obtained by keeping it longer in the wood. ‘This point varies 
in different wines, and even in the same wine, that is to say, in 
wine made from the same plants grown on the same soil, in 
different seasons, because the grapes of one season may be more 
advanced than those of another; and even in wine made from 
the same crop in different utensils, if the latter have been sub- 
jected to slight differences of temperature. To determine this 
point, the palate of a skilled taster will be our surest guide. 
Wine should never be put in bottle until it is still, clear, and 
transparent. The slightest inattention in these respects may 
seriously compromise its safety. A thorough preliminary “ clear- 
ing” is consequently indispensable. 

From what has just been said, it will be apparent, that it is 
impossible to fix any determinate date for the bottling of any 
particular sort of wine. But in every case it should not be so 
long delayed that the wine begins to deteriorate, nor so much 
accelerated that the latter has not yet acquired its best qualities. 
Betwixt these extremes, the wine will gain most if bottled on 
the first appearance of decadence. In an air-tight receptacle 
like a bottle, wine exists under wholly different conditions to 
any possible in a wooden vessel, porous, and permeable alike by 
the vapours which pass off from the wine and the external air. 
In a bottle there is neither evaporation nor admission of air. 











Still the reactions continue between the vinous principles, pro- 
ducing certain little understood substances which improve its 
quality, and impart to it an agreeable odour. 

As to the atmospheric conditions most suited to bottling, they 
are briefly those in which the wine is quietest. In autumn and 
in winter, up to the end of the month of March, when the 
atmosphere is still and cold, the weather neither damp nor over 
sunshiny, nor thundery, is the most appropriate time for. bottling, 
for the same reasons which induce us to prefer a like season for 
“racking.” In respect of materials, great circumspection should 
be exercised in the choice of the bottles, and of the corks to be 
used with them. Recent experiments have shown that the 
quality of the glass of which the bottles are made is by no means 
without effect upon the durability of the wine. The glass of ordi- 
nary bottles is a compound silicate of various earthy, alkaline, 
and metallic bases, which is fusible and malleable in proportion 
to the amount of alkali in its composition, and also softer and 
more accessible to the action of water and of the acids in the 
wine, as the excess of alkali dissolves in the water, or combines 
readily with the acids to the detriment of the wine. In bottles 
of this description, new wines, rich in acids, will never keep, and 
others, even the strongest, run risk of “turning.” Great vigi- 
lance is necessary in this respect, as with the utmost care it is 
impossible to be certain of the results if the glass of which the 
bottles are made has not the requisite qualities. The most 
prudent course is to have them examined by some person com- 
petent to test them chemically, which, it may be observed, is a 
very simple process. 

Not only is the proper quality of the glass indispensable, 
but the bottles should also be washed with the greatest 
care inside and out, so as to remove the smallest spot or stain 
of any foreign substance which may impart the least suspicion of 
colour or taste to the water in which they are washed. The 
practice of washing the bottles with leaden shot-corns to detach 
the harder portions of fur and crust, is highly prejudicial, and 
should be forbidden altogether. The shot frequently gets 
wedged between the sides of the bottle and its convex bottom so 
firmly as to defy all efforts to dislodge them ; coming in contact 
with the wine they dissolve more or less completely, communi- 
cating poisonous qualities to it, not only by the salts of lead thus 
found, but by the arsenic which enters into the composition of 
leaden small shot. Metallic chains with small points are much 
to be preferred. Washing with suitable brushes is best ; and 
small machines have been devised which perform this work very 
effectually. The bottles should be allowed to drain thoroughly 
by standing them bottom upwards with their necks inserted 
in apertures made for the purpose on shelves or tables, or by 
any other method by which the like result can be obtained. 
Corks should alone be used as stoppers. It is essential that 
they should be of good quality, fine, and of even texture, and 
when new that they should be properly cut, and free from de- 
fects. The process of bottling is not difficult, but it needs dis- 
crimination, cleanliness, and practical expertness. The cask 
containing the wine should be at a sufficient elevation above the 
ground to admit of the bottles or the funnel used in-filling them, 
being set under it without disturbing the wine. The bung-hole 
should be opened when the operation is commenced, as the 
pressure of the air on the surface of the wine is needed to drive 
the latter through the spigot. It is always best to cover the 
bung-hole with cotton, as the air is thus filtered, and the intru- 
sion of foreign substances held by it in suspension which might 
prove detrimental to the wine, is prevented. The like precau- 
tion is necessary when the wine is consumed in the cask ; 
indeed, it is more essential, and the wine is more frequently ex- 
posed to the air. In place of a cotton cover it is often more 
convenient to fit to the bung-hole of the casks from whence the 
daily supplies of wine are drawn, an S-shaped tube, in the bend 
of which a piece of cotton or a little water is placed, to act as a 
filter to the air admitted through it. When it is possible to 
cork them with the aid of a needle to draw off the air, the bottles 
should be filled completely. It is sometimes best, however, to 
leave 2 or 3 centimetres of the neck empty to facilitate the intro- 
duction of the cork. The corks should be prepared beforehand 
in sufficient quantity, and steeped for a portion of their lengths 
in the wine itself or in good brandy. Corking machines exist 
of various models and of different prices. They are very con- 
venient when the operation has to be performed on a large 
scale, as they prevent breakage, and execute the work much 
more effectually than it can be done by hand. The great ad- 
vantage of the cork is that it completely excludes the air. This 
is managed by the introduction of a needle at the side of the 
cork—the latter is pressed into the neck of the bottle by the 
machine, and when well home the needle is withdrawn to allow 
the escape of the air, the elasticity of the cork filling up the 
vacuum thus made. 

In addition to the above precautions it is desirable to cover 
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the cork with shell-lac, or with metallic capsules, and to keep the 
bottles in a dry and airy place. 

Unfortunately, the greater number of corks supplied by the 
trade are so defective as to prevent the grower setting his brand 
upon them, according to the custom of first-class wine-producing 
countries. In this case it is necessary to cover the heads of the 
bottles with a mixture of resin, shell-lac, yellow-wax, and some 
colouring matter, as red-lead. 

After corking, the wine should stand for a time, so as to get the 
full benefit of bottling. This period should not be less than 
twelve months, if possible. The bottles should be kept in a suitable 
store, in such a position that the wine may cover the cork, and 
should on no account be moved. In table wines and others con- 
taining but little alcohol, if any air remains in the bottle a sort 
of deposit is almost always formed if these precautions be 
omitted. Ifthe wine throws down any sediment after corking, 
which usually happens, the latter will of course settle on the 
lower side of the bottle. In decanting the wine attention must 
be paid to this circumstance, so as to prevent any admixture of 
the sediment with the wine. 

From the moment the wine has been put in bottle with the 
above-described precautions, we are justified in regarding it as 
safe from the action of the air, and from any changes which 
such action might induce, but not as secure against internal 
changes, slow reactions amongst its constituent principles, 
which are, however, for the most part beneficial in their effects. 
These reactions are influenced by the temperature, by light, and 
by the management of the bottle generally. It is, therefore, 
essential that the place in which the wine is stored should fulfil 
certain conditions favourable to wine-keeping. Amongst these 
is perfect tranquillity—vibration being unfavourable to the regu- 
lar deposition of the sediment, any admixture of which would be 
prejudicial to the wine, as before stated. The temperature is 
also important. Wines containing but little alcohol keep best 
in a medium temperature which does not vary much either way 
from 10° C., and in a subdued, and in all cases a diffused, 
light. 

Direct solar light is objectionable, less on account of its heat 
than the effects which it produces upon the colouring matter of 
the wine. Strong alcoholic wines keep best in store-houses, 
with a somewhat higher temperature than is suited to ordinary 
wines. 

Having thus described the manufacture of genuine wines, 
from the earliest operations of vintages to their introduction to 
the bottle, we now conclude this little treatise with the hope 
that we have said enough to induce Portuguese growers to turn 
their attention to the fabrication of a class of wines which may 
reasonably be expected to produce an important development of 
our agricultural and commercial resources. 


(To be continued.) 


TELEGRAPHING THE BUDGET.’ 


JAIN the days of the old Telegraph Companies the 
(}2] Budget night was the great event of the year, so 

far as the transmission of news for the Press was 

concerned. It was the one occasion on which re- 

freshments were allowed to the telegraph clerks. 

At that time the Budget, telegraphically speaking, 
consisted of about two or two and a half columns at the outside, 
sent to some twelve or fifteen of the leading provincial news- 
papers, and a short summary, chiefly figures, to the less impor- 
tant newspapers. The collection of news for the Press was all 
in one hand at that time, and competing News Associations, of 
which several now exist, were practically unknown. Telegraphic 
facilities were limited too ; the charge for transmission was high, 
and the system of direct communication with distant towns, so 
much in vogue in these days, was almost unattempted. Rarely 
was news transmitted a greater distance than from London to 
Edinburgh, and more often than not a break had to be made at 
York, especially in bad weather. If we put the quantity of news 
actually transmitted over the wires on a Budget night in those 
days at 100,000 words, or fifty columns of “ The Times,” we shall 
probably be somewhat above the actual figures. Of course, in 
comparing this with the feat accomplished in the Central Tele- 
graph Station on Thursday night due allowance must be made 
for the greatly extended facilities, the better construction of the 
lines, and the greater experience of the telegraph clerks in dealing 
with news work. At the same time, one only realizes with diffi- 
culty the fact that on Thursday night no fewer than half a million 








' From ‘* The Times” of April 18. 





words, or 250 columns of this journal, were transmitted over 
the wires from the Central Telegraph Station between 6 P.M. and 
2A.M. Seeing, too, that a large quantity of this news had to be 
delivered to two or more newspapers in the same town, it is 
estimated that certainly not fewer than a million of words were 
so delivered throughout the United Kingdom during the period 
in question ; so that the combined provincial newspapers of 
yesterday morning may be said to have contained 500 columns 
of telegraphed matter relating to the proceedings in Parliament 
on Thursday night. The transmission of this mass of news was 
effected chiefly by the Wheatstone instrument, of which as many 
as twenty-five were called into use on the occasion. This in- 
strument doubles, and in some cases even triples, the carrying 
capacity of a wire; so that if a proportionate number of com- 
paratively unskilled operators be employed in preparing the 
messages beforehand, they can be worked through the telegra- 
phic threshing machine called the “ Wheatstone Transmitter” at 
a speed varying from 120 to 60 words a minute. The prepara- 
tion consists in punching holes on a strip of paper to represent 
the dot, the dash, and the space of the Morse alphabet ; and 
this crotchet-like tape represents at the sending end of the wire 
what the ink marks do at the distant end. It is estimated that 
ten miles of perforated tape were consumed in the operations of 
Thursday night ; that seven and a half millions of separate holes, 
or perforations, had to be made; and five anda half millions 
of distinct symbols recorded all over the country in transmitting 
the half million of words already referred to. 

From the House of Commons were worked six of the fastest 
recording instruments in use by the Post Office, and seated be- 
fore them at the Central Station were an equal number of the 
most experienced operators of the staff. Some nimbly passed 
along the printed slip as it was unwound from the instrument 
with the one hand and wrote down its contents with the other, 
while others ignored the record altogether, and translated the 
clicking sounds of the armature into the living words of the 
Chancellor of the Exchequer. But not all, nor perhaps, even 
the greater portion of the Parliamentary news of Thursday was 
received at the Central Station on these instruments. Large 
batches streamed in all the evening from the offices of the News 
Associations and the different newspapers ; and at 8 o’clock the 
pressure was at its height. The south-west gallery in the new 
Post Office was crowded with instruments devoted solely to the 
transmission of news, and a hundred pairs of hands or more were 
busily employed either in preparing the perforated slip or in 
regulating its motion through the transmitter. Here on the first 
table as we enter is the “ Express” wire, serving Birmingham, 
Manchester, and Liverpool simultaneously, and so called because 
it is capable of being worked at the highest speed. Adjoining it 
is the wire serving Nottingham, Sheffield, Leeds, and Bradford ; 
while as many as six stations—viz., Bristol, Gloucester, New- 
port, Cardiff, Exeter and Plymouth—are served by a third wire 
situated close by. These wires are usually worked in duplicate 
during the Parliamentary season, but on Thursday night they 
had to be worked in triplicate, and could barely then keep pace 
with the requirements. Two wires sufficed for the combined 
wants of Edinburgh and Aberdeen, and two others were full all 
the evening to Glasgow and Dundee. Barrow-in-Furness, Hull, 
Newcastle, Darlington and Huddersfield each rejoiced in a wire 
of its own; while to Ireland as many as eleven wires were 
worked at the same time—viz. five to Dublin, four to Belfast, and 
two to Cork. While these may be regarded as the wires set apart 
specially for the news service, there were, of course, a large num- 
ber of towns to which the Budget was supplied over the wires 
usually devoted to the general business of the department. 
Among these may be reckoned Brighton, Norwich, Ipswich, 
Derby, Leicester and Cambridge. The special wires were ex- 
clusively worked on the Wheatstone principle, and for this ser- 
vice as many as twenty-five perforating machines were brought 
into use. Some of these were worked by hand only, and chat- 
tered away briskly as they received a succession of blows from 
the right or left hand of the small boys in attendance. Others 
had the pneumatic system applied to them ; and although only 
played upon with a piano-like touch by the operator, they pro- 
duce three separate slips or tapes with as great ease as the others 
produced one. The crotchet-looking tape pervaded every corner 
of the gallery, and was apt to wind itself fantastically round 
your legs if you stepped out of the beaten track for a moment to 
investigate more closely the somewhat striking scene. The Bir- 
mingham instrument devoured yard after yard in the most re- 
morseless fashion, but not an inch did it actually destroy. What 
had served for the northern towns but a minute before was quickly 
transferred to the western instrument alongside ; and, perchance, 
the self-same slip might afterwards do duty on an Irish or a 
Scotch circuit. This is one of the numerous advantages of the 
Wheatstone system—that a slip once punched out may be put 
through almost any number of transmitters, provided it is not 
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broken or damaged in any way. Nothing short of a system of 
this kind could have enabled the Post Office to grapple suc- 
cessfully with the influx of business ‘on Thursday last. An im- 
mense amount of work had to be performed in a very short time, 
and the pressure could only be kept down by working the wires 
at their‘utmost speed. The House adjourned at 12°35 A.M., and 
by 1 o’clock the whole of the news had been disposed of except 
to Ireland—where, of course, the working is much slower owing 
to the cable—and to one or two unimportant places in England. 
The staff of the Central Telegraph Station after 8 P.M. on Thurs- 
day consisted of 260 persons, and of these 150 were specially 
employed in connection with the transmission of news. Prior 
to 8 o’clock as many, probably, as 500 persons were on duty, the 
bulk of whom were young ladies. At 8 o’clock the young ladies 
entirely disappeared, and their places were taken by the male 
clerks of whom the night staff is wholly composed. The change 
was effected without any perceptible influence on the work, and 
the busy scene, which continued up till midnight, was one which 
could hardly be witnessed without pleasure as well as profit. 


Chemistry applicd to the Arts, Metal- 
lurgy, Chemical Manufactures, 
and Allied Subjects. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF CHEMICAL SOCIETIES, &e. 


§ 1. Acids, Alkalies, and Salts. 
IQUID Carbonic Acid.—CAILLETEL has, 


by means of an apparatus very similar in principle 
and construction to that devised by Andrews, suc- 
ceeded in liquefying carbonic acid, under condi- 
tions which enable him to test many of its proper- 
ties while still in the liquid state. His apparatus 
consists of a hydrostatic press, by which mercury can be forced, 
under a pressure of 900 atmospheres, into a cylindrical glass 
reservoir, terminating in a narrower thick tube. Liquid car- 
bonic acid he finds to be colourless, mobile, and a non-conductor 
of electricity. It is not decomposed by a powerful induction 
spark, but the spark has, in the liquid, a very white dazzling ap- 
pearance. Salt, sulphate of soda, chloride of calcium, sulphur, 
phosphorus, stearin, and paraffin are quite insoluble in liquid 
carbonic acid. Iodine is slightly soluble. Liquid carbonic acid 
is but slightly soluble in water; petroleum, however, dissolves 
five or six times its bulk. Bisulphide of carbon dissolves in it 
sparingly. Ether mixes with it, in all proportions, with great 
readiness. Liquid fats dissolve in it, but not solid fats. Sodium 
does not reduce it. 





JS 


Manufacture of Oxalic Acid.—TEssIz pu MoTAy 
mixes beetroot pulp with 60 per cent. of caustic soda or of a mix- 
ture of caustic soda and potash dissolved in a bulk of water equal 
to the total volume of the mass. The whole is then heated in 
an oven to 200° to 230° ; the oxalate of soda formed is crystal- 
lized to separate carbonate, and is then decomposed by lime, 
whereby the alkali is regenerated. From the oxalate of lime 
formed oxalic acid is extracted by the ordinary process. BPud/e- 
tin Soc. Chim. Paris, xxt. 287. 


Manufacture of Valerianic Acid.—O. FIcINUuUs pre- 
pares this substance by pouring fusel oil over chips of valerian 
root in a vinegar apparatus, a temperature of 30° to 40° being 
maintained. ‘The process is a slow one, and entails considerable 
waste by evaporation and imperfect oxidation. Archiv. Pharm. 


[3] 222. 219. 


Preparation of Malonic Acid.—FRANCHIMONT heats 
five parts of glacial acetic acid and four of bromine to 150° in 
sealed tubes for an hour. The contents of the tubes are then 
distilled, and the portion boiling at 190° to 210° collected apart ; 
this is chiefly bromacetic acid. The acid thus obtained is etheri- 
fied by heating in closed vessels to 100° for an hour with abso- 
lute alcohol, whereby bromacetic ether results. This is dissolved 
in alcohol and poured on to pulverized cyanide of potassium. 
Bromide of potassium is thus formed, and a liquid which pro- 
duces the potassium salts of succinic and malonic acids when 
boiled with caustic potash, which saponifies the ether present, 
and acts on the organic cyanide evolving ammonia. Luletin 
Soc. Chim. Paris, xxi. 255. 








Selenious Acid and its Salts.—L. F. NILson describes 
the selenites and acid selenites of potassium, sodium, lithium 
ammonium, barium, strontium, calcium, magnesium, manga- 
nese, nickel, cobalt, cadmium, copper, and bismuth. Bz//etin 
Soc. Chim. Paris, xxt. 253. 


Manufacture of Alkaline Sulphates.—W. Hunr 
patents the following improvements in apparatus for the manu- 
facture of sulphate of soda and sulphate of potash. In making 
sulphate of soda and sulphate of potash, by introducing into 
chambers containing respectively chloride of sodium and chloride 
of potassium, a mixture of sulphurous acid gas, atmospheric 
air, and steam, the chambers employed, and other parts of 
the apparatus, are of cast-iron. In these improvements the 
chambers are of brick, clay or other cement being used in place 
of mortar, the space between the exterior of the brick chambers 
and the wall enclosing them being filled with powdered chloride 
of sodium, or common salt, rammed or pressed therein. By the 
consolidation of the chloride of sodium an air-tight packing is 
formed between the chambers and the outer wall, which packing 
is unacted upon by the hydrochloric gas evolved. The powdered 
chloride of sodium may be ‘mixed with clay or sand, or sulphate 
of soda, or baryta, or burnt clay may be employed in place of 
chloride of sodium. 


Nitre in Plants.—A. BouTiNstatesthat Amaranthus ruber, 
after drying at 100°, contains 16 per cent. of nitrate of potash, or 
one kilogramme contains— 


Nitre ‘ 22 grammes, 
Potash . P , ‘ 72 Pr 


Amaranthus atropurpureus is even richer in nitre, containing 
22°77 per cent. of that salt. It is not improbable that these plants 
may be still richer in nitre when grown in their native Indian soil. 
Comptes Rendus, 1874, Fanuary 26. 


Preparation of Bromide of Ammonium.—C. RICE 
recommends to prepare and mix the following solutions :— 


No. I. 
Bromide of potassium 120 parts. 
Boiling water . ; - 180 


No. 2. 
Sulphate of ammonium 90 parts. 
Warm water. ° A me Sy 


Forty-five parts of alcohol are then added, and the whole left at 
rest fora day. The supernatant liquid is then decanted, and 
the deposit washed with water containing 20 per cent. of alcohol 
and recrystallized. Am. fournal Pharm. [4] zit. 249. 


Bleaching Powder.—J. PATTINSON gives the results of 
a large number of experiments on the rate at which bleaching 
powder (made by the old process with native manganese and 
hydrochloric acid) loses its available chlorine; the samples 
marked 1 were taken before the complete absorption of chlorine 
by the lime so as to contain 29 —31 per cent. of available chlorine 
(weak powders) ; those marked 2, were taken a little later, con- 
taining 35—37 per cent. ; and those marked 3 were finished pow- 
ders containing 37—38 per cent. The following numbers were 
obtained as the loss during three months, or diminution in per- 
céntage of available chlorine : 


” 


Three Months ending 

April 24. Sept. 8. Feb. 3. 
ie) : oe 
o'9 , 1‘o 
13 ; o'7 
ie) 
o'4 
1°3 
1‘0 
3 
o'7 
0°33 0°86 

Hence as might be expected the diminution in strength is greater 

in warmer weather, the maximum diminution being in August, 

when the numbers obtained were : 


o'4 
1‘o 
O'5 
16 
06 


0°26 
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Average per month 


I 
oe 
I 
= 
I 

I 


= 
18 

ae : ; , ‘ 1°5 
giving an average of 1°4, the average during more than a year 
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being 0°63 per month, 
powder loses strength at just about the same rate as the stronger 
powder. Paper read before the Newcastle Chemical Society. 


Artificial Chalk.—In preparing soda-water, a gypsum re- 
sults from the action of the oil of vitriol on the limestone em- 
ployed ; this is mixed with the lime-mud obtained in causticizing 
soda ash ; the whole is then elutriated and the liquid containing 
the finer portions in suspension is run off and allowed to settle ; 
the powder is then pressed into moulds and dried. Déngler’s 
Polytech. Fournal, ccx. 79. 


Manufacture of Phosphate of Lime.—C. Morrit 
treats finely powdered mineral phosphate of lime with sufficient 
hydrochloric acid to dissolve it. The solution is then drawn off 
and treated in a separate vat with enough of the iron and alumi- 
nium compounds of the raw mineral to precipitate all the phos- 
phate of lime. These iron and aluminium compounds are added 
gradually in the form of a pulp until a precipitate ceases to 
fall. 

When the phosphate of lime is required to be precipitated in 
a state of di-phosphate, the precipitant must be used in only a 
little more than half the proportion necessary to precipitate the 
phosphate of lime as tri-phosphate; the mixture should be 
boiled down to a pasty consistence, and then left to repose for 
several hours previous to being filtered and washed. The phos- 
phate of lime is thus thrown down as a white powder, while the 
liquor above contains all or nearly all of the iron and aluminium 
compounds of the original raw mineral in hydrochloric solution. 
This latter or “mother water” is to be drawn off for further use. 

The deposit is washed with water and dried at or below 100° 
C. for market, or else mixed as pulp with sulphuric acid in a pug 
mill, and converted into a high grade of superphosphate of lime. 

The “ mother liquor” is a mixture of chloride of calcium and 
hydrochloric solution of iron and aluminium compounds. On 
neutralization by milk of lime these iron and aluminium com- 
pounds are precipitated. The precipitate, after having been 
washed and pressed, is ready for use or sale. A part of it serves 
as precipitant for the succeeding batch of mineral solution, and 
the remainder may be used as a substitute for the mineral phos- 
phates of alumina in the manufacture of alum, aluminate of soda, 
phosphorus, phosphoric acid, and phosphates, in the refining of 
sugar, and in the defecation of sewage. 

According to a second method the solution of the raw mineral 
in hydrochloric acid is treated with milk of lime, or magnésia in 
quantity sufficient to neutralize one-half of the hydrochloric acid 
combined with the phosphate of lime, or rather holding it 
in solution. 

The milk of lime or magnesia is added gradually with constant 
stirring, after which the mixture is further heated and stirred 
continuously until it thickens suddenly. A close steam coil at 
the bottom and sides of an open vat answers for this operation. 
At this stage the mass is drenched with warm water, stirred, and 
heated by means of a “ blow up” of open steam, and left to re- 
pose for twelve to twenty-four hours. At the end of this period 
the phosphate of lime precipitated by the milk of lime or mag- 
nesia has settled at the bottom, leaving above a solution of 
chloride of calcium or magnesium containing all or nearly all of 
the iron and aluminium compounds present in the original 
mineral. 

The precipitate is washed with water to remove every trace of 
chloride of calcium or magnesium, and is then converted into 
superphosphate, or drained and dried on the kiln at or below 
100° C, for market. 

The “ mother water” is neutralized with milk of lime or mag- 
nesia, whereby a precipitate is formed consisting of iron and alu- 
minium oxides and phosphates, 

When magnesia or carbonate of magnesia is employed as the 
precipitant, the final “ mother water ” consists largely of chloride 
of magnesium, from which both magnesia and hydrochloric acid 
can be recovered by evaporating the “ mother liquor” to dry- 
ness, and heating the residue highly by furnace fire or super- 
heated steam. Hydrochloric acid passes off, and may be con- 
densed in coke towers, while magnesia remains. The latter is 
washed with water to remove chloride of calcium, and is then 
ready to serve for the precipitation of a new batch of hydro- 
chloric solution of the raw mineral phosphate. 


Concentrated Mineral Manure.—E. PACKARD pre- 


pares manure, consisting of lime, superphosphate, and ammonia | 


sulphate, which is specially adapted for transport to distant 
places. Any phosphate of commerce is treated with a quantity 
of sulphuric acid slightly in excess of the amount necessary 
to render the phosphate soluble. 


sistence of a thick cream. 


It is specially noticeable that the weak | 











The thick pasty mass is | 
allowed to rest twenty-four hours, and is then diluted to the con- | 
Ammoniacal liquor from the gas- 

' 


works or other suitable source is then added until the solution 
gives but a faint acid reaction. 

The solution thus prepared is allowed to subside, and the clear 
liquor removed and evaporated to dryness, when it is ready for 
the market. Or the solution is concentrated, and suitable 
drying materials added, so as to produce a manure of any de- 
sired strength. The residue is washed with water, the dilute 
liquor obtained being employed in the next operation for re- 
ducing the pasty mass to a creamy consistence. 


Crystalline Sublimed Chloride of Copper.—s. 
CARSON states that chloride of copper, prepared by burning 
copper in dry chlorine gas, or by heating the anhydrous salt to 
200 degrees, is obtained either as a brown sublimate, or as a 
brownish yellow powder. 

A mass of a copper compound crystallised in needles, many 
exceeding five millimetres in length, formed in the decomposer 
of the Deacon chlorine process, was collected from the space 
above the marbles impregnated with sulphate of copper, at the 
top of the compartments. The temperature of this space is al- 
ways necessarily a little lower than that of the spaces between 
the marbles where the action takes place, and to this is to be 
attributed the decomposition of the compound. 

These crystals consist of anhydrous cupric chloride, mixed 
with a small quantity (about 2 per cent.) of an insoluble oxy- 
chloride. The following is the mean of several analyses of the 
soluble portion :— 





Copper . ‘ ° ° » 47°172 
Chlorine . ° . ° . ° 52°828 
100000 


The formation of this crystalline sublimate appears to take 
place as soon as the temperature of the marbles covered with 
sulphate of copper reaches about 80° C. In all probability, 
a formation of copper chloride is constantly occurring as a 
necessary step in the decomposition of the hydrochloric acid 
and air, and when the temperature reaches the volatilizing point 
of the chloride, these crystals appear. 

As the greatest amount of decomposition of hydrochloric acid 
takes place close upon the temperature at which the chlorine 
sublimes, the formation of this salt and the consequent loss of 
copper, has been a fertile source of annoyance to the manu- 
facturer. 

Deacon has recently completely overcome this difficulty by 
the addition of sulphate of soda to the sulphate of copper with 
which the marbles are impregnated. 

The presence of this salt prevents any formation of chloride 
of copper, chloride of sodium being volatilized, and sulphate of 
copper remaining behind. This reaction is well seen by the 
change of colour from green to blue, produced when a solution 
of sulphate of soda is added to one of chloride of copper.—Pafer 
read before the Manchester Literary and Philosophical Society. 


Gold-coloured Glass.—PaGaup states that glass is often 
coloured rose and red by means of gold. This is cast into thin 
plates, and these are used by the blower to give a superficial 
colouration to the work in hand wherever requisite. Very dif- 
ferent tints are sometimes produced from one and the same 
piece of glass, varying from an almost colourless rose to an 
almost black red. This is chiefly due to the varying tempera- 
tures of the fluxing furnace and of the mould into which the 
glass is placed. The lower the temperature of both of these, 
the lighter is the tint. Occasionally, the plates produced in the 
first instance are blue or colourless, but acquire their proper tint 
on re-heating ; hence, in all probability, this colouring matter is 
neither a salt nor an oxide, but is simply finely divided metallic 
gold. Frequently the red plates contain specks of yellow 
metallic gold, forming a sort of avanturine. Dudletin de la Soc. 
d’ Encouragement, Fanuary, 1874. 


Didymium Salts.—P. T. CLEVE has made an extended 
study of the salts of this rare metal ; he describes the oxide, 
chloride, bromide, chloroplatinate, chloroaurate, bromoaurate, 
fluoride, ferrocyanide, sulphocyanide, nitrate, perchlorate, iodate, 
periodate, formiate, acetate, seleniate, sulphate, double sulphates 
of didymium, and ammonium, sodium, and potassium, and similar 
seleniates, hyposulphite, carbonate, oxalate, tartrate, pyrophos- 
phate, double carbonates of potassium, sodium, ammonium, 
didymium, &c. Bulletin de la Soc. Chim, Paris, xxi. 246. 


§ 2. Metallurgy. 


Iron in New Jersey.—There are about two hundred 
iron mines in New Jersey, which during the past year yielded 
670,000 tons of ore. Of this, about 150,000 tons are manufac- 
tured into pig-iron in New Jersey furnaces, while the rest is sent 



















































































































382 


THE PRACTICAL MAGAZINE. 





to Pennsylvania furnaces near the coal regions. In 1872, the 
product of the mines reached 600,000 tons, while in 1867 it was 
only 300,000. In Warren county, there have been new dis- 
coveries this year of very superior ore, adapted to the manufac- 
ture of Bessemer steel. The largest furnace in this country is 
situated at Stanhope, although only established for three years, 
while one nearly as large has just been completed at Franklin, 
in Sussex county. The mines at Mount Hope furnish 100,000 
tons, and the Hibernia mines of Morris county little less. The 
State Geological Survey, which was organized in 1864, continued 
in 1868, and by Act of Congress of last April was extended four 
years, has just entered upon its third term. J/ron, March 21st, 
1874. 


Improvements in Blast Furnaces.—H. E. NEw- | 
TON patents the following improvements, the object of which is 
to obviate the difficulty heretofore experienced in keeping the 
plate which covers the cinder notch in furnaces for the smelting 
of iron and other ores from burning away by contact of the 
same with the cinder or slag during the process of tapping 
cinder. To this end the cinder plate is made dish-shape, or 
with flanges of any desired depth, and is kept supplied with 
water in quantities sufficient to last any required length of time, 
thus forming a water-cinder plate. 


Gases contained in Cast-Iron.—A. LEDEBUR thinks 
the evolution of gases from molten cast-iron is due to the three 
following causes-:—To those gases which have been absorbed by 
the molten metal within the furnace, and which are again evolved 
when the metal is cast, owing either to diminished pressure, to 
a greater motion of the iron, or to the iron again solidifying ; to 
a formation of gases produced by chemical reactions taking 
place when the molten metal comes in contact with the air ; and 
to a formation of gases produced by chemical processes in con- 
sequence of the contact of the molten iron with the moulds. 

White iron dissolves more gases than grey iron, 24. the 
amount of gas dissolved is inversely as the amount of graphite or 
uncombined carbon disseminated through the molten iron. 

Grey iron issues from the blast furnace with a more or less 
white colour, and solidifies without disengagement of gas,saving | 
that here and there white or blue flames issue. 

White iron, on the other hand, comes with a white colour, and 
projects globules of iron ; its surface is enveloped in flames, and 
with a thick white fume, and hence does not appear iridescent, 
as is the case with the grey just before solidifying. These flames 
are here and there of a bright white tint, and are due, in the 
author’s opinion, to the production of siliciuretted hydrogen; the 
fumes are, in fact, made up of silica, and according to Buttgen- 
bach, of sulphide of calcium with cyanide of iron and manganese. 

White iron, deficient in carbon, such as is formed during the im- 
perfect working of the furnace, runs out with a reddish colour, 
and sends forth starlike sparks, solidifying without giving off 
either flame or fume. 

The action of the moisture of the pig bed, gives rise to the 
evolution of hydrogen, and the formation of magnetic oxide of 
iron ; if the cast-iron contains sulphur, sulphuretted hydrogen is 
evolved ; sulphurized iron being less fusible, bubbling up of the 
mass, and blistering, are produced more readily with this kind of 
iron than with iron free from sulphur. Azdletin dela Soc. Chim. 
Paris, xxi, 283; from Chemisches Centralblatt, tv. 810. 


Purifying Cast-Iron.—J. HENDERSON describes an im- 
proved method of removing carbon, silicon, sulphur, and phos- 
phorus from cast-iron, consisting in the application to liquid cast- 
iron of fluo-silicate of lime in conjunction with oxides of iron in 
such a manner as to secure the reactions of the fluo-silicates and 
oxides simultaneously upon the iron. The mixture of the fluo- 
silicate of lime and oxide of iron is applied to the interior of the | 
furnace converter or other apparatus employed, and upon the 
lining thus formed, the molten cast-iron is run. 

The proportions employed vary according to the amount of 
impurity contained in the cast-iron, and the degree of purity it is 
desired the iron should attain. Good results are obtained when 
about five hundred parts of oxide of iron, or of red hematite ore, 
and about two hundred and fifty parts to five hundred parts of | 
fluo-silicate of lime are used per two thousand parts of cast-iron. 





Soldering of Iron and Steel.—P. Rast says that so- 
called German silver may be applied for soldering steel to iron, 


and iron to copper. Borax should be used as a flux, and the 
German silver granulated as is done for hard brass soldering. 


Mechanical Puddling.—PERNoT proposes certain im- 
provements in the class of mechanical puddling furnaces; these 
relate to ordinary furnaces (non-rotary) for effecting the me- 
chanical puddling of iron, consisting essentially of the provision 
and employment of a movable inclined hearth, which may be 


changed at pleasure, caused to rotate so as to admit of and effect 
the working and production of both ordinary and heavy charges, 
and one or more balls or blooms, as required, while at the same 
time a uniform heating and continuous and homogeneous work- 
ing is ensured. /7on, 1874, March 21st. 


Casting Steel.—E. A. Cowper introduces improvements 
in moulds for casting steel ingots, having for their object the 
preparation of suitable cast-iron moulds with a true, smooth, and 
strong internal surface. The moulds are cast, whole or in seg- 
ments, on chills, or on smooth and dry loam or sand moulds ; 
their surfaces being subsequently ground, if requisite, either by 
rotating grindstones or other.like grinding wheels, or by means 
of fixed grinding tools attached to a bar which is caused to reci- 
procate to and fro, along or through any number of moulds or 
parts of moulds ranged in a row. The internal surfaces of the 
moulds are coated with flowers of zinc, or other oxides or car- 
bonates of zinc, applied as a paint or by subliming on to the 
mould, for the purpose of facilitating the removal or delivery ot 
the steel ingots from the moulds. /7on, 1874, March 21st. 


Utilization of Tin Plate Scraps.—H. W. HaurEerc 
patents an improvement upon a former patent of a process for 
the separation or removal of the tin from scraps or cuttings ot 
tinned or terne plates, dispensing with a portion of his former 
apparatus and processes. Henow proposes to act by one opera- 
tion or process, subjecting the tin or terne plate scraps direct to 
the action of the fumes or vapour oi heated quicksilver. 


Manufacture of Zinc, Lead, &c.—P. A. MuNTz and B. 
SHARP patent improvements in the process of, and apparatus 
for, condensing and collecting the fumes evolved by furnaces 
used for melting metals and for other metallurgical operations. 
In the improved apparatus zinc or other fumes are made to pass 
in a finely divided state through water contained in a closed 
vessel or chamber, whereby they are cooled, and the zinc, or 
lead, or other suspended or condensible product, is condensed 
by and collected in the water. The fumes are delivered into the 
vessel, and are made to pass through a series of small pipes or 
tubes, or a perforated diaphragm into the water ; or the gaseous 
current is made to pass through the water in a tortuous or zigzag 
path, by means of inclined shelves or divisions, ‘The fumes are 
forced through the vessel by means of an exhaust process. 


Coating Metals.—C. CROWTHER and T. MILLINGTON 
MORGAN propose improvements in apparatus for coating metals ; 
whereof the essential features consist in the construction and use, 
for the purposes of the metallic coating of metals, of a bath or pot, 
of a concave form inside, in combination with a convex frame, to 
be inserted therein, carrying rollers which lodge in a trough in 
the bottom of the brickwork of the furnace. The concave 
interior pot-surface, and the convex exterior of the frame, are 
alike provided with ribs or projections, between which and through 
the bottom rollers, and a pair of rollers arranged at the exit or 
delivery side of the bath or pot, the sheet of metal which is to 
receive the metallic coating is passed. 


Precipitated Gold.—P. WEIsskopPF precipitates the gold 
by means of starch or milk-sugar, avoiding exposure to light ; 
caustic soda is also added and the action allowed to proceed 
spontaneously. Aldehyde or alcohol may be used similarly, a 
purer and softer powder being obtained than is produced by 
means of sulphate of iron. Dingler’s Polyteh. Fournal, ccx. 65. 


Gold Mining in Victoria.—The gold mining industry of 
the colony of Victoria was not as prosperous in the year 1873 as 
in 1872. The average number of miners employed fell to 52,544. 
The number has been decreasing constantly for the last 8 years. 
In 1866 it was 73,479. The decrease is in a great measure 
owing to the largely-increased use of machinery, and also to the 
fact that many of the diggers who were mining by themselves 
in old workings, and earning only a bare subsistence, have either 
selected land and are cultivating it, or else have betaken them- 
selves to some other more lucrative pursuits, The quantity of 
gold produced in Australasia in the eight years has been as 
follows :—In 1866 it was 1,536,581 oz.; in 1867, 1,493,831 02.; 
in 1868, 1,474,186 oz.; in 1869, 1,367,903 0z.; in 1870, 1,281,841 
0z.; in 1871, 1,303,379 0z.; in 1872, 1,317,102 oz; in 1873, 
1,249,407 0z. The total is 11,024,231 0z., equal to £44,096,924, 
calculating the value at £4 an ounce.—/ron, 1874, March 28th. 


Copper and Gold in Scotland.—The copper mine at 
Sandlodge, in the south of the main island of the Shetland 
group, is now being vigorously opened up. Lauder Lindsay 
insists on the success of the gold discovery in Bute, and argues 
for a thorough prospecting of the Perthshire highlands for this 
metal. 
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Trial Plates for Gold Coinage.—W. C. RoBERTSs, 
chemist of the Mint, states that the gold coins introduced by 
Henry III. were of pure gold (24 carats fine); Henry VI. used 
an alloy containing :— 





Fine metal ‘ ‘ ‘ : 995'0 
Baser alloy . . ° , ‘ ‘ ‘ 50 
1000'0 

whilst the present standard, viz., 22 carats, or— 
Fine metal 916°66 
Baser metal 83°34 
1000°00 


was introduced by Henry VIII., and has remained unaltered 
ever since. , 
Edward I. issued silver coins of this standard :— 
Fine silver. . F ° , , - 925 
Other metal . ‘ . : ° . . 
1000 
This was then known as the “old standard” and has remained 
unaltered to the present day. 
The following numbers illustrate the composition of some of 
the standard trial plates preserved in the Mint. 
(The author gives a large number of such tables, dating from 
1477 to 1873) :— 
GOLD PLATES. 





Date. 

















| Legal standard. | Actual composition. 
| | f Gold. 993'5 
1477 | 9948 = |< Silver | 515 
| | Copper . 1°35 
| ( Gold. |  994°3 
1560 | 994°8 nN ated | 57 
| (Copper. . | — 
\{ioom. 2 « | 9909 
1660 994'8 \4 Silver o | 34 
Ucopper o- | 54 
Gold. . . | g12°9 
1660 | 91666 |< Silver “1 53°3 
\ Copper. . | 33°58 
{ Gold. g16'1 
1728 | 91666 |5 Silver 50°4 
| L Copper . 33'5 
Gold. 915°3 
1829 | 916°66 \ Silver 3 37°6 
LCopper. . 46°5 
( Gold. 916°61 
1873 | 91666 |< Silver -- 
| (Copper . 83°39 
SILVER PLATES. 
Date Legal standard. Actual composition. 
= § Silver 923'5 
1477 9250 U Copper . 76°5 
y =e § Silver 930°2 
1560 9250 t Copper . 69°8 
i § Silver 9242 
sho 925°0 €Copper. . 758 
. 7 ¢Silver .. 928'9 
said = UCopper. . 711 
- pet § Silver 9250 
sais 925'0 (Copper. . 75'0 
Re ¢ Silver . . 924°96 
1873 925°0 UCopper. 75°04 











Hence it is evident that the standard plates in use at various 
times exhibited considerable divergence from the true standard. 

To prepare a perfectly uniform plate of any magnitude is 
often excessively difficult, chiefly owing to the tendency of the 
metals to separate, more or less, so as to form a non-homo- 
geneous mass. This tendency is but slightly marked in the gold- 
copper alloy now chosen as the standard (22 carats fine), so 
that with due care the preparation of a plate of sensibly uniform 
composition does not presént much difficulty. The plate finally 
obtained for the 1873 standard trial plate exhibits a composition 








ranging from 916°5 to 916°7 parts of fine gold per 1,000, the mean 
variation from the standard (916°66) being only 0°00004 (5z$55) 
of the whole. 

In the case of the standard silver alloy, however, the ten- 
dency to separate is very marked. Levol has shown that an 
alloy containing 


Silver ° ° . ° 71°893 
Copper . ° . ° ° 28°107 
100°000 


| is homogeneous, but alloys richer in silver than this exhibit an 


accumulation of silver in the centre of the mass, whilst in poorer 
alloys the silver has a tendency to accumulate in the outside 


layers. An alloy containing 
Silver ° . 77°33 
Copper . ‘ ° 22°67 
100°000 


was cast in a mould 42 millimetres cube. 


A sample from the 
centre contained 


Silver . 78°318 
whilst one from the angle contained 
Silver 77015 


thus showing a difference of 1°303 per cent. 

In order to prepare an approximately uniform trial-plate, 
1,000 oz. of standard silver were cast into a plate 30 centimetres 
long, 25 wide, and 5 thick. The outer surface was then planed 
off to a depth of 4 millimetres, and the remainder rolled into a 
sheet 45 centimetres wide, 150 long, and 1°8 millimetres thick. 
By making a large number of assays of various portions of this 
plate, it was found that the silver had concentrated itself in the 
centre, but still a portion could be found exhibiting very little 
divergence in composition from the true standard. This selected 
portion was therefore detached, and serves as the actual stan- 
dard trial-plate, the average composition being 


Silver . ° . . ° 924°96 
Copper . ¢ ° e ° 75°04 
1000°00 


or the mean difference from standard being only 0'00004 (5~455) 
of the whole mass. 

As a further means of comparison for the future, standard 
trial-plates of absolutely fine gold and silver have been pre- 
pared. The former was precipitated from more than 460 litres 
of chloride of gold solution by means of oxalic acid. The latter 
was prepared by Stas’s method (reduction of an ammoniacal 
solution of nitrate of silver by an ammoniacal solution of 
cupreous sulphite). The specific gravity of this fine gold (70 oz.) 
was found to be, 


Before rolling ° bias ° ° 19°2945 
After once passing through the rolls . 19'2982 
Paper read before the Chemical Society. 


§ 3. Dyeing, Calico Printing, Tanning, Bleaching, 
and allied subjects. 


Indigo Dyeing.—A. SCHEURER reports very favourably 
on the process of indigo dyeing introduced by Schutzenberger 
and De Lalande (vide “ Practical Magazine,” September, 1873, p. 
214), viz., the reduction of the indigo to the colourless state by an 
alkaline solution of the so-called “ hydrosulphite ” of sodium (the 
true hyposulphite, or NaHSO,). The reducing vat is thus pre- 
pared ; a solution of sodium disulphite at 30°—35° B. is placed 
in a closed vessel containing zinc. clippings, filings, &c., piled up 
so as to fill the vessel when loosely piled without actually occu- 
pying more than a quarter of the total volume; the object of 
this is to increase the amount of surface in contact with the 
liquor ; after an hour the liquor is run off into a vessel contain- 
ing milk of lime, whereby the zinc salts are decomposed ; the 
clear liquor is filtered or strained off, mixed with a sufficient 
quantity of lime or soda to dissolve the indigo, and then brought 
into contact with the pulverized dyestuff; a yellow solution is 
immediately obtained, containing, as insoluble impurities, only 
the earthy matters intermixed with the indigo itself. Of course 
all these operations must be performed as much as possible out 
of contact of air. In this way a kilogramme of indigo can be 
obtained dissolved in a volume of not more than 1o—I5 litres ; 
a certain quantity of this liquor is added to the dye vat (con- 
taining cold water for cottons, slightly warm ior woollens) ; the 
vat is clear throughout, and there being an excess of “ hydro- 
sulphite” present, the blue efflorescence formed on the surface by 
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the action of the air on the reduced indigo solution in the ordi- 
nary process is almost wholly avoided, the blue indigo being 
again reduced as quickly as formed. The dye-liquor thus resists 
the atmospheric action far better than the ordinary ferrous sul- 
phate vat, and is moreover free from the inconvenience of always 
containing in suspension more or less peroxide of iron, lime, 
carbonate of lime, &c., which must be allowed to deposit before 
the liquor can be used with advantage. By adding to the bath 
from time to time a little concentrated indigo solution, the strength 


can be maintained at any required point, and thus any given: 


shade may be communicated by the smallest number of dips ; 
the tints thus obtained are far fresher than those produced by 
the older process. 

For calico printing, the new reducing agent completely over- 
comes the difficulties hitherto experienced in preserving the 





colour from oxidation whilst on the rollers, an excess of the | 


“ hydrosulphite” being employed ; the liquor simply requires 
to be thickened with gum, &c., and then can be wholly worked 
off without altering its shade, a perfect proof of the complete- 
ness of the reduction; the goods are then developed and the 
colour fixed by passing through the hot chamber, though a 


further exposure to air is desirable if not necessary, in order to | 


complete the oxidation; washing with cold water, followed by 
a soap bath, then suffices to wash off the thickening material and 
to develop the blue tint in all its purity. 

This process avoids the passages through limewater and acid, 
indispensable in the ordinary fabrication of “ solid blue” (use of 
white indigo precipitated by means of hydrochloric acid and 
tin salts) ; moreover, by utilizing the whole of the indigo em- 
ployed it effects a saving of 50 to 60 per cent. of the colouring 
matter used in the ordinary process; the prints are sharp and 
well defined, the running at the edges, which is inevitable when 
a lime-bath is used, being wholly avoided. Numerous other 
colours may be printed along with this indigo which cannot be 
used with this dyestuff in any other way ; specimens of some 
of these accompany the original paper, viz. : 


(1.) Indigo blue alone (thickened with gum). 

(2.) Indigo blue and aniline black. 

(3.) Indigo blue and chrome orange. ‘ 
(4.) Indigo blue and madder red, 


and in this way the number of styles in which indigo can be 
used as a component is greatly increased. Budletin Soc. Ind. 
Mulhouse, Fan. 1874, p. 25. 


Valuation of Indigo.—A. MULLER applies the process 
of Schutzenberger and De Lalande to the valuation of indigo. 
A solution of “ hydrosulphite” is prepared as described in the 
preceding abstract; this is placed in a long-necked burette, 
the beak of which is fixed in one of the tubulations of a three- 
necked flask ; a stream of gas, not containing free oxygen (such 
as carbonic acid or hydrogen), is made to pass through the 
flask by means of the other two necks; the upper end of the 
burette is closed by a perforated cork, to which an indiarubber 
tube is attached ; by connecting the beak of the burette with a 
tube dipping down to the bottom of the reservoir of “ hydro- 
sulphite” solution, and exhausting the air by suction through 
the indiarubber tube, the burette is refilled with the liquid when 
required. ‘This reservoir is closed by a cork with two perfora- 
tions, through one of which passes the above-mentioned tube for 
refilling the burette, whilst the other is connected with a source 
of some inert gas, ¢. g. coal gas. 

In order to estimate the value of a sample of indigo, the sub- 
stance is dissolved in sulphuric acid, and diluted so that a litre 
of liquid contains 1 gramme of indigo; 50 ccs. of this liquid 
are then placed in the three-necked flask and boiled to expel 
dissolved air; the inert gas is then passed through so as to 
secure a non-oxidizing atmosphere inside the flask ; finally, the 
“ hydrosulphite” solution is dropped in until the liquor acquires 
a greenish-yellow or pure yellow tint, according to the purity of 
the sample. With indigos of low quality, the liquor should be 
diluted with its own bulk of water before commencing the trial 
to render the final tint more easily perceptible. 

The “hydrosulphite” solution used is standardized by means 
of an ammoniacal solution of copper sulphate of known 
strength: the author finds that to decolorize one molecule of 
indigotine and one of copper sulphate, precisely the same 
quantities of “ hydrosulphite” are requisite ; hence one gramme 
of pure indigotine is equivalent to 1’904 grammes of pure crys- 
tallized sulphate of copper. To prepare a normal copper solu- 
tion, therefore, 1°904 grammes of pure crystallized sulphate are 
dissolved in ammonia water, and diluted to one litre. Sup- 
pose, now, that 50 ccs. of this standard copper solution are de- 
eolorized by 20°6 ccs. of “ hydrosulphite,” whilst 50 ccs. of the 
indigo solution tested require 14°3 ccs. of “ hydrosulphite,” the 








per-centage of indigotine contained will be found by the pro- 
portion— 
20°6 14°3 100 <2 
or * = 34°3 = Too 
——_——- = 694 
20°6 

In this way the author finds the following values for certain 

commercial indigos :— 
Per cent, of indigotine. 


Bengal ‘ : : ' 69°4 
Guatemala , . . 60°3 
Kurpah_ . ° > 516 
Pure indigotine ; ‘ 100°0 


Ibid. p. 32. 
Valuation of Tanning Materials.—E. Scumipr gives 


| a brief account of various processes proposed by others, viz. :— 


(1) That of WoLFF, depending on the precipitation of the 
tannin liquor or solution to be examined by means of neutral 
acetate of copper; the precipitate obtained by pure tannin 
leaves 43°36 per cent. of its weight of oxide of copper on calcina- 
tion ; z.¢. the oxide of copper must be multiplied by 1°304 to 
obtain the tannin present. 

(2) WAGNER’S process: the tannin is precipitated by a solu- 
tion of known strength of sulphate of cinchonine. 

(3) HAMMER’S process: the specific gravity of the liquor is 
taken by means of a pycnometer; the tannin is then removed 
by digestion with a piece of fresh skin, and the specific gravity 
again taken. The strength of the solution is known from the 
difference by means of tables constructed for the purpose. 

Of these methods Wolff’s is difficult to carry out in an indus- 
trial establishment, requiring a skilled chemist ; moreover, it 
gives incorrect results, often too high, as various matters besides 
tannin precipitate the copper salt. Pectin-like matters also act 
on fresh skin and cinchonine sulphate in the same way as tannin, 
and hence methods 2 and 3 are inexact. 

(4) NEUBAUER titrates the solution to be tested with per- 
manganate of potash ; in another portion of solution he re- 
moves the tannin by a specially prepared animal black, and 
then titrates again, the difference in the two determinations 
giving a means of estimating the tannin present. 

(5) PRUDHOMME uses bleaching powder instead of permanga- 
nate of potassium for the same purpose. . 

(6) PRIBRAM has proposed to precipitate the tannin by means 
of lead acetate ; but the method as actually described by him is 
open to many objections. The author modifies it so as to 
obviate these inconveniences, adopting the following process :— 

(A) 50 grammes of neutral acetate of lead are dissolved in 
400 grammes of alcohol at 92°, and then diluted with water to 1 
litre. Another solution is made by dissolving 1 gramme of pure 
tannin in 40 grammes of alcohol at 92°, and diluting with water 
to 100 cubic centimetres ; 10 of ccs. this tannin solution are 
then added to 20 of distilled water, the whole heated to 60°, and 
the lead solution poured in gradually, the point of complete pre- 
cipitation being found by the use of iodide of potassium as in- 
dicator. In this way the lead solution is titrated in terms of 
pure tannin. 

(B) The bark, &c., to be estimated is coarsely powdered. 10 
grammes are mixed with an equal bulk of washed sand, and 
then exhausted by means of water at 50°—60°; the filtered 
liquid is evaporated to dryness on the water-bath, and the 
weight of extract determined. The solid residue is dissolved in 
40 grammes of alcohol at 92°, and diluted with water to 100 
ccs., the liquor being filtered if necessary. In this way the 
liquor to be tested is obtained free from resinous matters in- 
soluble in water. Albuminoid and pectin-like substances 
coagulable by heat, and gummy and extractive matters in- 
soluble in alcohol are removed. Soluble organic salts and 
extractive matters with colouring matters are the sole im- 
purities. 

(C) One-third of this prepared solution is then titrated with 
the standardized lead solution, and the remainder is treated 
with pure animal charcoal washed with hydrochloric acid and 
dried at 100°, and again titrated. The results of this modified 
process are stated to be sufficiently accurate for technical use.— 
Bulletin Soc. Chim. Paris, xxi. 256. 

TERREIL proposes to use the absorbent power for oxygen pos- 
sessed by alkaline solutions of tannin as a means of valuing 
tanning materials. From one to two decigrammes of material in 
as finely powdered a condition as possible are weighed out and 
introduced (wrapped in unsized paper) into a glass tube pro- 
vided at one end with a glass stopper, and at the other with a 
stop-cock, and filled up to a certain mark with strong caustic 
potash solution (1 part potash to 2 of water); the stopper is 
inserted, the stop-cock being closed, and the whole agitated 
from time to time; the oxygen of the contained air is thus 
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gradually absorbed, and by opening the stopcock under water 
the absorption is made manifest, and can be measured by 
means of a scale etched on the glass. One decigramme of pure 
tannin treated in this way absorbs 20 cubic centimetres of 
oxygen in 24 hours. did. p. 261. 


Manufacture of Carbonate of Zinc.—DAUDENART 
and VERBERT prepare carbonate of zinc for zinc white by 
treating chloride of zinc with magnesia and carbonic acid ; the 
solution of chloride, freed as far as practicable from foreign 
metals, and at a density of 10° B. is placed in a closed vessel 
provided with an agitator; magnesia is added and a current of 
carbonic acid led through the apparatus. Bicarbonate of mag- 
nesia is thus formed, and this re-acts on the zinc chloride, 
forming zinc carbonate and chloride of magnesium. The 
solution of the latter is strained off and concentrated to 44° B.; 
the crystallized salt is calcined, whereby magnesia is regained, 
serving to decompose another batch of zinc chloride, whilst 
hydrochloric acid gas is evolved. This is condensed and used 
over again to prepare fresh zinc chloride liquor. Bulletin Soc. 
Chim. Paris, xxi. 286. 


Ultramarine.—G. SCHEFFER finds that the formation of 
ultramarine is preceded by that of analogously constituted 
yellow and red substances. A yellow body is first formed, which 
by continuing the process becomes successively orange, red, 
violet, and, finally, blue. This last product contains free sul- 
phur soluble in carbon disulphide, which is not the case with 
the yellow and red substances. These products have the fol- 
lowing composition :— 


Yellow. Red. Blue. 
I. Il. 

Sodium sulphate . . 28°83 24°50 17°95 19°32 
Silica. . . « «+ 49°55 46°35 49°38 50°64 
Sodium ‘ : ‘ ‘ 8°97. 9°93. ~II'90_ 12°00 
Alumina. ‘ . 22°13, 23°30 20°35 20°95 
Total sulphur. ; ; 13°22 13°96 14°02 13°46 
Sulphur left after treatment : 5 : ; 

with hydrochloric acid A a SORE Se ee 


Small quantities of lime, potash, and ferric oxide were also 


about Io per cent. of sand and unaltered clay, not separated in 
the analysis from the combined silica and alumina. Berichte 
der Deut. Chem. Ges. tv. 1450. 


Use of Soluble Glass in Painting.—FEICHTINGER 
states that the palace at Munich is decorated with paintings, 
in the preparations of which alkaline silicates have been used, 





Silica . : : 67°05 
Potash 29°40 
Soda 3°55 

100°00 


Apparently the colouring matter in this case is a partially cal- 
cined natural calamine. Déingler’s Polytech. Fournal, ccx. 440. 


§ 4. Food and Sanitary Matters. 


Preparation of Condensed Milk.—TromMerR adds 
3-3i ozs. of sugar per quart of milk, and then evaporates to a 
pasty consistence on the water-bath with continual stirring ; the 
product is poured into jars holding 1-2 lbs., and well closed in. 
I0-II ounces of this condensed milk are diluted with water to a 
quart. Dingler’s Polytech. Fournal, ccx. 61. 


Sugar from Vine-Leaves.—A. PETIT states that the 
leaves of the vine contain much cane-sugar, as well as a consi- 
derable amount of ordinary grape-sugar ; grape-juice, however, 
contains only the latter. In the same way, the leaves of the 
peach-tree contain both kinds of sugar. In three experiments 
the following numbers were got per kilogramme :— 


. Cane sugar. Grape sugar. 
Vine-leaves No.1 . 9°20 grammes 26°55 grammes 
» No.2. 1 580 ” 17°49 ” 
Peach-leaves . 330 


3? 12°0 ”? 
Comptes Rendus, lxxvit. 944. 
New Saccharimeter.—L. LaureEnT has constructed a 
new form of instrument which, like that of Jellett, acts by 
the aid of polarized light, but differs therefrom in certain op- 
tical details, which render its action more suitable for the special 
purpose in view, viz., the valuation of sugar, and also for general 
laboratory work. Purely monochromatic light is employed. 


| This is obtained by means of a Bunsen lamp, in which common 


salt is placed; the violet and blue rays also emitted being 


| absorbed by means of a thin plate of bichromate of potash. In 
| this way a pure monochromatic light is obtained, whilst the 


and some of which have been in existence for some time. | 
The alkaline silicate liquor used has the specific gravity 1°12, | 


is opalescent, and on standing, forms a deposit of carbonate 
of lime; it leaves on evaporation 14°54 per cent. of residue, 
composed of :— 





Silica . . ° ‘ ° 9°18 
Potash ‘ ‘ ° ‘ . 3°56 
Soda ‘ ‘ I°I4 
Sulphate of potash 0°66 
Chloride of sodium . traces. 
Carbonate of lime traces, 
14°54 


The colours used are whzte (mixtures of 27-36 parts oxide of 
zinc and 64-73 parts sulphate of barium), yellow, reddish 
brown, and dark brown, these last being calcareous ochres ; 
and d/ack (mixture of lampblack and manganese). They are 
made up into thick parts with a silicate solution containing— 


Silica ‘ ‘ 51°79 
Potash m . ‘ ° . 39°05 
Soda. ‘ “ ; ° . 9°16 

100°00 


The surface on which these colours are applied is a calcareous 
mortar, exposed to the air for a long tirae. 

The Société de la Vieille Montagne prepare a silicate-paint 
of a yellowish white, containing— 


Oxide of zinc. ° . 52°70 
Oxide ofiron . ‘ . 3°25 
Carbonate of lime. ° 22°12 
Sand . ‘ ‘ . 21°85 

99°92 


This is mixed with a silicate solution, leaving behind 27:2 of 
residue, containing— 


LS , Bat: 3 : | absorbing plate does not weaken the light much. A 
present in the samples examined, which contained, moreover, | glass plate, on the other hand, absorbs not merely the violet 








| same period; the large quantities of potash salts apparently 


yellow 


and blue rays, but also a considerable amount of the yellow 
rays. Bulletin de la Soc. Chim. Paris, xxi. 243. 


Preparation of Farina from Beans, Lentils, 
Maize, &c.—MONCLAR washes the flour of these and ana- 
logous vegetables with water until all essential oil is removed, 
so that no characteristic taste remains; the resulting farina is 
mixed with wheaten flour and made into bread as usual, a little 
more yeast being required. Comptes Rendus, (xxvit. 1502. 


Nutritive Value of Bread and Extract of Meat. 
—KCCHLIN reports on this subject, discussing a number of ex- 
periments recently made by various chemists. 

Meyer fed a human subject for four days on quantities of 
various kinds of bread, representing equal weights of dry sub- 
stances in each case; by collection and analysis of the faeces 
(care being taken to eliminate errors from the previously different 
food) the following numbers were obtained per 100 parts of sub- 
stance eaten as contained in the faeces. 


Solid Matter. Nitrogen. Ash. 
White bread made with yeast 5°6 19°9 30°2 
Rye-bread without bran I0'l 22°2 30°5 
Horsdort-Liebig bread . ~ aor 32°4 38°1 
Pumpernickel (rye with bran) 19°3 42°3 96°6 


Hence of these four, white bread made with yeast gives by far 
the largest amount of utilized matter, z.¢. the least not utilized in 
the faeces ; it is however by far the most costly. 

An extensive series of observations on dogs lead to the con- 
clusion that bread, although chemically a complete aliment, 
nevertheless only acquires its full nutritive value by the addition 
of some more nitrogenous food. 

KEMMERICH found that rabbits are invariably killed by a dose 
of Liebig’s extract, representing 800 to 1,200 grammes of flesh ; 
whilst the author found that the use of 15 grammes of extract 
per diem for three days produced strong palpitations in himself : 
these effects are, however, due chiefly to the potash salts present 
in large quantities, these being known to produce paralysis of 
the heart ; 2°5 grammes per cup of broth, and 5 grammes in all 
per diem, are quantities which should not be exceeded. 

Besides being poisonous in large Joses, extract of meat is not 
a food ; a dog fed on water and 5 grammes of extract per diem 
for twelve days died very thin, whilst a precisely similar dog fed 
6n water alone was tolerably lively (assez gaz) at the end of the 
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hasten denutrition. On the other hand, two dogs were fed, the 
one on flesh boiled and pressed so that all extract should be re- 
moved from it, the other on the same material but with the 
addition of a corresponding quantity of meat extract : this second 
dog visibly prospered, whilst the other became greatly impaired 
in health ; this result was inverted by reversing their respective 
foods : thus the extract of meat, though not a food itself, is a 
valuable condiment, z.e. a substance which facilitates the assimi- 
lation of really alimentary substances by the stomach ; it is an 
excitant of digestion, and of the organism generally, provided it 
is not given in greater doses than 5 grammes per diem (for man); 
it has over other excitants, such as coffee and alcohol, the advan- 
tage of aiding nutrition and facilitating the utilization of aliment, 
and hence it is exceedingly valuable for convalescents or patients 
weakened by sickness of long duration, chronic ailments, &c. 
Bulletin Soc. Ind. Mulhouse, Fan. 1874, p. 40. 


Culture of Tobacco.—S. W. JOHNSON finds that tobacco 
as sold by the planter contains about 30 per cent. of water ; the 
following is the average comparatively of New England tobacco 
(12 samples), and of Kentucky tobacco (30 samples) :— 


New England. 
O'l4 
1°55 
109 
0°59 
571 
1°36 
5°79 
0°33 

16°56 
4°24 
A good crop yielding 1,260 lbs. of dry leaf and 1,100 lbs. of 
stalk per acre removes from the soil :— 


Kentucky. 
0°35 
0°48 
0°54 
0°64 
4°53 
1°20 
4°82 
0'27 


Silia. 

Chlorine . 
Sulphuric acid. 
Phosphoric acid 
Lime : ; 
Magnesia. 
Potash 

Soda 


Total ash. 
Nitrogen . 


12°83 


Stalk. 
Sulphuric acid . 3 lbs. 
Phosphoric acid 15 
Lime : ; 15 
Magnesia . 2 
Potash. ‘ 47 
Soda. : ; Io 


Leaves. 


” 
” 
” 
” 
” 


Total ash . 206 ,, 95% » 
Nitrogen . - 49 33» 


The stalks are returned to the land, so that the crop is not an 
exhausting one, but as the plant grows quickly much manure is 
required. Annual Report of Connecticut Board of Agriculture, 
1873. 384. 


Condensation of Deleterious Gases.—J. C. JoHNSON 
and S. T. ROWE propose an improved apparatus for condens- 
ing and rendering innocuous certain deleterious and unpleasant 
gases and vapours, such as arsenious and sulphurous acids, 
chlorine, &c., given off in the treatment of mineral and metallic 
ores, as well as in the manufacture of Portland and other cements 
and lime. The principal feature of this method consists in the 
interposition of an intermediate downcast shaft between the up- 
cast and the chimney shaft, with the provision of a continuous 
supply of water, falling and spreading, for the condensation of 
the vapours to be eliminated. 


Improved Water Closet.—J. A. FORREST and W. W. 
HAYES patent improvements in water-closets which consist in 
flushing the closet-basin in the ordinary way, and securing an after 
supply to cover the valve when closed, and afterwards flushing 
the closet below the valve when the basin-valve is closed, through 
a second service-pipe or branch, a time-valve being used to ac- 
complish this purpose ; by which means the use of the ordinary 
air-chamber is avoided, and the generation and accumulation of 
noxious effluvia prevented. 


New Water-Meter.—A good water-meter is a desidera- 
tum which has been long sought for ; it should measure the flow 
of water with great exactness, and should be as far as possible 
free from all chance of failure, and should oppose the least pos- 
sible amount of friction to the passage through it of the water. 
Nicolas and Chamon have invented a meter which appears to 
possess the above qualities in a high degree. Ordinary meters 
present generally some or all of the following inconveniences ; 
the piston-meters absorb to a notable extent the pressure of the 
water main ; the turbine-meters give a variable measurement, 
reduced to nothing with a feeble delivery; the introduction of 
dirt or foreign matter carried in the water, causes the indications 
to vary after the lapse of some time ; finally, the complication of 





the mechanism renders the taking to pieces a difficult matter, 
and the repair of it, in its place, almost an impossibility. The 
first advantage of the Nicolas and Chamon meter is, above all, its 
simplicity ; it is intrinsically composed of two cups in cast-iron, 
superposed upon them is a cover which carries the orifices for 
the entry and escape of the water. In the free spaces between 
the cups is a strong membrane of best indiarubber, which, held 
between two metal plates, moves under the pressure of the water, 
displacing a constant volume. Two valves of hardened india- 
rubber or vulcanite, acting under the influence of a special 
chamber, takes the water alternately from either side of the 
membrane. The movement is then transmitted by the aid of a 
lever to the registering needles. The above system offers the 
following advantages. 1. Almost no absorption of the pressure 
from the water mains. This is animportant matter, particularly 
in cases, of which there are so many at present, where the pressure 
of the mains is utilized to drive lifts or water-engines. 2. An 
exact and invariable measure for a definite pressure, however 
feeble it may be. 3. The introduction of foreign matter carried 
in by the water does not make the indications vary.—The above 
are important advantages, and are well worthy of ventilation in 
these days when water pressure from the mains is so much 
utilized, and there is so much talk of constant pressure and 
supply. ron, March 28th, 1874. 


Bitumenized Paper for Damp Walls, &c.—LEGLIsE 
patents the use of a paper covered over with two coatings of 
white lead mixed with bitumen, the latter being so managed as 
to form alternate ridges and hollows, so as to facilitate drainage, 
the whole being finally covered with a coating of liquid tar. 
Bulletin de la Soc. Chim. Paris, xxi. 286. 


§ 5. Fuel, Gas, Illumination, Photography, 8c. 


White Coal.—A new kind of fuel has recently been dis- 
covered on the Australian continent, which has received the 
name of white coal. It consists of felted vegetable fibres, like 
peat, which contain interspersed between them fine grains of 
sand, It is easily combustible, and burns with a light flame. 
The white coal covers large tracts, requiring no mining, and is 
ory used in large quantities as fuel. Jron, March 28th, 
1074. 


Valuation of Mineral and Vegetable Oil.—J. 
COLEMAN discusses the processes proposed by various chemists, 
such as the colour-reactions produced by nitric and sulphuric 
acid, &c, ; the effect of alkaline solutions in saponifying, the 
evolution of heat on mixing with sulphuric acid, the liability to 
spontaneous inflammation when heated on cotton waste, &c., &c., 
and proposes to estimate the relative times required to empty a 
cylindrical vessel provided with a stopcock, and conical delivery 
tube at the bottom, and surrounded by a steam jacket, to ensure 
a uniform temperature of 120° F. in each case; the following 
figures are given, obtained with an apparatus which allowed 
German refined rape oil to run through in 8 minutes, 30 seconds. 

Minutes. Seconds. 

French refined colza rape II oO 

German refined oil . 3° 

Neats’ foot oil . 30 

Olive . 15 

E. I. ground root re) 

Tallow oil . 30 
Southern whale 40 

Lard oil . . fe) 
Cotton-seed oil 
Sealoul . . 
Lisbon seed oil . 
Sperm oil ‘ ‘ ‘ 


With a differently sized apparatus, 
values were obtained : 


o 
30 
35 


Oo 
the following relative 


WM AANNINN 0 0000 00 


z Minutes. Seconds. 
Belgian colza . . . 8 15 


German rape . . . 7 30 
Olive : ° . . 7 30 
Chemical News, xxix. 138. 


Manufactures of Illuminating Gas.—L. Bots patents 
improvements in the manufacture of lighting gas, and in appa- 
ratus employed therein. These consist in passing steam through 
two sets of red-hot pipes within a furnace: one set having scrap 
iron within them for decomposing the steam; the other set 
contains salts of soda or carbonate of soda, which takes up the 
oxygen (?) leaving the hydrogen, which is conveyed to a gaso- 
meter after passing through a refrigerator. 

[The object of the soda is by no means clear, as the oxygen 
is taken up by the first tube containing iron.] 
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Economic Combustion of Coal Gas.—WALLACE 


states that if we had the means of reducing the pressure of | 


gas, the kind of burner used would be of little consequence, as 
almost any kind would answer except the rat-tail burner. He 
strongly advises consumers to use regulators attached to meters. 
Having reduced the pressure to a proper extent, the next thing 
to consider is the burner. If a stuffed burner is used, such as 
Bray’s or Leoni’s, the pressure would require to be not less than 
g-1oths of an inch on the water-gauge ; without stuffing it should 
be about 6-1oths. The stuffed burner possesses another recom- 
mendation, viz., that it often prevents the specks of dust getting 
into the orifice of the burner. The objection to iron burners is, 
that they rust and become irregular in size. Paper read before 
the Glasgow Philosophical Society. 


Lighting Gas Flames.—H. GREEN patents the following 
improvements in effecting the ignition of gas, and apparatus and 
means for opening the supply of gas to burners, for igniting 
the gas and for extinguishing gaslights. To each lamp or 
burner is applied a small collapsible vessel connected to and 
arranged to actuate a lever carrying a cup of mercury arranged 
so as to effect the opening and closing of a nozzle for supplying 
gas to the burner, and in order to obviate the difficulties arising 
from the variations in pressure usual in gas mains, this collap- 
sible vessel is arranged so as not to expand or open until sub- 
jected to a higher pressure than the maximum ordinary pressure 
in the mains; when the pressure is increased beyond that, the lever 
is caused to unseal the nozzle communicating with the burner, at 
the same time actuating suitable apparatus for effecting the 
ignition of the gas, after which the collapsible vessel partly 
collapses, but is arrested at the proper time and retained in the 
proper position for keeping open the nozzle leading to the burner 
until the extra pressure is again put on, whereupon the collap- 
sible vessel is again expanded to act upon a mechanical device, 
so that when the extra pressure is again taken off the holder is left 
free to collapse or close up, thereby extinguishing the light. 
The ignition of the gas is effected by bringing together through 
the operation of the gas pressure, suitable chemicals, which by 
their action on meeting produce the requisite flame for igniting 
the gas. The cup of mercury or other sealing liquid may be 
arranged to effect the opening and closing of two nozzles or 
orifices, one supplying or conducting gas to the burner, and the 
other to a separate orifice provided with a uniting chamber for 
igniting the gas by chemical means, thereby producing at the 
orifice a separate gas flame for effecting the ignition of the gas 
issuing from the main burner. 


New Gas Engine.—Cross Ley Brothers have constructed 
an atmospheric gas-engine which possesses remarkable advan- 
tages for those who require only a small or intermittent use of 
power. It can be started at a moment’s notice ; the attendance 
required is trifling ; as there is no boiler, there can be no boiler- 
explosion ; no constant supply of water is required, inasmuch as 
a quart per day suffices,and common coal-gas at 45. per 1000 
feet as a standard, will feed the engine at one penny per hour per 
horse-power. 


Photographs of Invisible Substances.—J. H. GLap- 
STONE has called attention to photographs of fluorescent sub- 
stances. Fluorescent substances, such as bisulphate of quinine 
or uranium glass, have the power of altering the refrangibility of 
the violet or chemical rays of light; hence, although paper 
painted over with bisulphate of quinine will look nearly white 
it will appear in a photograph as if it were nearly black. Pho- 
tographs were shown of ornamental designs traced on white 
paper with bisulphate of quinine. Although the designs were 
nearly invisible to the eye, in the photographs they were boldly 
visible. A colourless solution of bisulphate of quinine was 
placed in one glass and some ink in another glass. When both 
glasses were photographed they came out equally black. The 
author painted a pattern with bisulphate of quinine upon paper, 
and took the paper to a photographer to be photographed. He 
objected, because there was nothing on the paper ; but on trying 
the experiment he found out his error. Some kinds of varnish 
possess a similar power of affecting the refrangibility of light. 

[The so-called “ Spirit Photographs” are stated to be manu- 
factured by a device of this kind, the “ spirit” being painted in 
quinine on a screen behind the actual sitter. ] 


6. Electricity and Magnetism. 


Action of Heat on the Electromotive Force of 
Voltaic Couples.—A. VOLLER finds that increase of tem- 
perature between 0° and 100° increases the electromotive force 
of certain voltaic couples and diminishes that of others. 


Increase. 
. Zinc and sulphuric acid ; about o’o5. 
. Carbon and nitric acid ; but little. 
. Platinum and nitric acid ; about o’o5. 
. Copper and chloride of sodium ; considerable increase ; 
value at 78° about 0°17 more than that at 21°. 


wlelh--i' 


Decrease. 

. Zinc and zinc sulphate; value at 90°, about o’o08 less 
than that at 28°. 

. Zinc and chloride of sodium ; same as E. 

. Copper and sulphate of copper; at 91° about 0°43 less 
than that at 22°. 

. Copper and zinc sulphate; at 80° about 0°33 less than 
that at 25°. 


As a rule with acid exciting liquids, the electromotive force is 
raised by means of temperature ; D. excepted, the reverse holds 
with neutral saline solutions. Poggendorff, Annalen, cxlix. 394. 


Distribution of Electric Currents. —F. GuTHriz 
showed experiments illustrating the distribution of a current of 
electricity in passing from one pole to another across a con- 
ducting medium. This was shown in the case of solids by the 
stratification of iron filings in sheets of tin-foil and lead. A 
current of electricity was passed between two points in a hori- 
zontal line lying on the surface of a sheet of metal placed verti- 
cally in the magnetic meridian, and the distribution explored 
by means of a freely-suspended magnet needle. As the needle 
was gradually lowered, its direction of deflection was observed 
to change at a certain point from east to west. This point was 
ascertained by experiments to be at a distance below the hori- 
zontal line in which the current entered and left the plate equal 
to one-third of the interval between the poles. A similar effect 
was shown in a liquid conductor. Paper read before the Physical 
Society. 


zr OF 


New Galvanic Battery.—J. A. FLEMING has invented 
a new battery, in which metallic contact of dissimilar metals is 
entirely avoided. The battery consists of thirty test-tubes of 
dilute nitric acid, alternating with the same number of tubes of 
sodium pentasulphide, all well insulated. Bent strips of lead 
and copper alternately connect the neighbouring tubes. By 
this device the terminal poles are of the same metal. On con- 
necting with a coarse galvanometer the needle is violently and 
permanently deflected. Tested by the quadrant electrometer 
the potential is found to increase regularly with the number of 
cells. The sixty cells, on first immersion, show an electro-motive 
force exceeding that of fifteen Daniell’s cells. The principle 
upon which the action depends is that, in the acid, lead is posi- 
tive to copper; in the sulphide it is negative. By using the 
single fluids, nitric acid and the single metal iron, a similar 
battery can be constructed, provided one-half of each iron strip 
is rendered passive. In this form also no metallic contacts 
occur. Paper read before the Physical Society. 


Magnetic Metals.—W. F. BARRETT gives the following 
numerical relationships between certain of the physical proper- 
ties of the closely allied magnetic metals, iron, cobalt, and 
nickel. 


Iron. Nickel. Cobalt. 

Specific gravity ° i ee 83 85 
Atomic weight . A . eo 58°5 58°5 
Specific heat . ‘ . O1138 O'IOgI 0°1070 
Atomic heat . ° . 6°38 6°26 
Dilatation by heat . . 0°0926 00899 ~=—s« 09S 
Do. by strain . 0'0387 0°0394 00456 
Conductivity for heat . 0168 O'13I 0°172 
Do. forsound . 15°3 14°9 14'2 


In numerous chemical properties these three metals are closely 
allied. Phil. Mag. [4] xlvi. 478. 


On Deep Sea Sounding and the Mariner’s Com- 
| pass.—SIR WILLIAM THOMSON states that the art of apply- 

ing wire to deep-sea sounding consists in putting on so great a 
| resistance to the wheel as will ensure that within a second or 
two after the weight reaches the bottom the wheel will stop; 
hence as light a wheel as possible is used. In sounding in the 
Bay of Biscay with wire, in 1871, in 2700 fathoms, he perceived 
at once when the bottom was reached. The wire, however, was 
somewhat difficult to recover, In soundings by hemp, the 
weight is detached on reaching the bottom by a trigger apparatus 
in an iron vessel. When taken to the head of the Gareloch, 
the compass actually points south instead of north. Much 
smaller compasses than at present in use should be employed. 
Two instruments were exhibited. One consisted of two little 
steel needles, each half an inch long, supported on a very light 
cradle of aluminium, and carrying three glass bars—one used 
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for a pointer, and the two others for steadying the compass. 
Such an instrument might suit sailing vessels of all sizes, but the 
tremor in steamers, particularly in small screw-steamers, might 
interfere with its safe use. In the other compass there was the 
same arrangement of needles, with a very light aluminium cap, 
and a sapphire dome, supported on a hard steel point ; subjection 
to very rough usage had shown the error from friction in this 
compass to be extremely small. His compass adjustment con- 
sisting of two magnets by means of a screw, corrected readily, 
and at once, the semi-circular error.—Pager read before the 
Glasgow Philosophical Society. 


Construction of Telegraphic Apparatus.—R. S. 
CULLEY describes the principles and operations of practical 
telegraphy, including the electrical laws on which the system 
depends, with ample directions for the practical management of 
the apparatus employed, the construction of a line, the methods 
of discovering faults, and an explanation of the leading principles 
of submarine telegraphy, the sources and laws of the electric 
current, and of magnetism and electro-magnetism ; an elaborate 
comparison of the relative merits of insulators is given. Small 
insulators, formed of good porcelain, are the best, although, on 
several accounts, ebonite is recommended. Dirt and moisture 
are the principal things to be guarded against, but not all; for 
many mischievous boys, who would not take the trouble to 
break an unpretending black cap, cannot resist the temptation 
of throwing at a large white one. Insects, especially spiders, 
are a source of peculiar annoyance. In the high roads 
of Ireland they are very troublesome, and in India, however 
large an insulator may be, an insect of the proper size is always 
ready to inhabit it. With respect to the construction of a line 
of telegraph the author states that it is preferable to use sus- 
pended rather than buried wires, because of the liability of gutta- 
percha and india-rubber to deteriorate underground, the expense 
of repairing faults, and the retardation of signals in consequence 
ofthe greater inductive capacity of wires so laid. On the other 
hand gutta-percha is indestructible in sea-water, which is not, 
however, the case with india-rubber. Great care must be taken 
in the selection and preparation of poles for supporting the 
wires, and extra precautions against accidents must be taken 
in various cases. The number and position of the poles depend 
very much upon the force and direction of the winds, and minute 
instructions are furnished on these and numerous other points. 
The wire itself must be soft, and capable of stretching eighteen 
to twenty per cent. before breaking. Great attention is now 
directed to the manufacture of telegraph wire, which is drawn 
to lengths of 80 or even :20ft. The wire must be galvanised, 
no system of painting or varnishing having been found to answer 
so well; although in some situations, where exposed to the 
action of the corrosive gases of the atmosphere of great towns 
and manufacturing districts or to sea spray, painting, or even 
coating with gas-tar, in addition, is necessary. A peculiar rattle 
indicates to educated ears when a wire has parted ; but repair- 
ing or jointing is a delicate operation, requiring also great atten- 
tion to cleanliness on the part of the workman. Testing is 
another operation requiring great care and skill of another kind. 
In the instruments used for signalling there is often a wonderful 
display of ingenuity, and it is interesting to trace the path of in- 
vention in this respect. With the simple needle instrument all 
are familiar. The “sounder,” an adaption of the bell-instru- 
ment, is, with very insignificant exceptions, the only telegraph 
used in the United States, and its use is daily extending in Eng- 
land. The signals are the dash and dot of the Morse alphabet ; 
in fact, the signals of the Morse apparatus itself can be read by 
the sound of the armature. The sounder, although slower than 
the bell-instrument, requires less skill in the operator; its signals 
can be read as fast if not faster than they can be transcribed, 
and it is less liable to disturbance; it will, in fact, work well where 
the bell fails. The great advantage of the bell and sounder over 
the needle is, that the clerk writes, as it were, from the dictation 
of his instrument, and confused signals are more readily deci- 
phered by the ear than by the eye, just as indistinct speaking is 
more readily understood than indistinct writing. Recording 
telegraphs write their own signals on paper, the characters being 
the dashes and dots of the Morse alphabet. According to the 
Bain system the signals are produced by chemical decomposi- 
tion. In the Morse recorder a point or style attached to the 
armature of a magnet embosses a mark upona revolving band 
of paper on the breaking of the current. An improvement in 
the recorder is Disney’s ink-writer, by which a pen in the same 
position as the style writes the sign on the paper band, witha 
species of printer’s ink. Minute instructions for working the 
more approved of these instruments are given, and the accom- 
panying manipulatory instructions will doubtless be found of 
great value by operators. Most ingenious of all, but least useful, 
practically, are the letter-indicating instruments, two of which 











are described. The latest improvements in signalling are in 
the direction of automatic instruments, by which a much higher 
speed can be attained, and with more accuracy, than by hand ; 
and by them may be transmitted even a fac-simile of handwrit- 
ing. The duplex system, by which it is possible to signal inde- 
pendently from both ends of the circuit at the same time, thus 
doubling the working capacity of a wire, is also fully explained. 
The construction and management of submarine cables is 
treated with the care and attention which the importance of the 
subject demands. Rules are given for finding the laws govern- 
ing the dimensions of cables, and their conducting and inductive 
capacities, on which their commercial value depends. The con- 
ditions for securing the latter, and for the sufficient insulation 
of the wire, are stated at length, and the formule given. The 
process of testing for faults is a curious and delicate one, ex- 
hibiting more than the ordinary modicum of ingenuity and tact 
which peculiarly characterize the processes of electric telegraphy. 
Handbook of Practical Telegraphy, from “ Iron” 


§ 7. Miscellaneous. 


Prizes for Chemical Discoveries.—The following 
prizes for chemical discoveries are offered by the Society :—Best 
commercial process for the preparation of oxygen gas, 2,000 
francs, 1874. Artificial preparation of the fatty acids or of 
matters allied to wax, 4,000 francs, 1874. Disinfection of gas 
residues, 3,000 francs, 1874. Disinfection and prompt clarifica- 
tion of sewage, 1,000 francs, 1875. Ink not attacking metallic 
pens, 1,000 francs, 1875. Economical production and applica- 
tion of ozone, 3,000 francs, 1875. Fixation of atmospheric 
nitrogen, either as nitric acid, ammonia, or cyanogen, 2,000 
francs, 1876, Artificial production of graphite, suitable for lead 
pencils, 3,000 francs, 1877. Artificial preparation of a compact 
black diamond, 3,000 francs, 1877. Industrial application of 
oxygenated water, 2,000 francs, 1878.—Bu/letin de la Soc. 
@ Encouragement. 


Sulphur in Sicily.—The Sicilian sulphur mines are cal- 
culated to contain 40,000,000 to 50,000,000 tons of sulphur. The 
present rate of consumption is 160,000 tons per annum ; but if 
this were increased 50 per cent. (up to 240,000 tons per annum), 
the supply could still be continued for a couple of centuries. 
Les Mondes, No. 6. 1874. 


The Sub-Wealden Exploration.—At the present 
time this boring has attained a depth of 671 feet, of which more 
than half has been bored within the last eight weeks. Owing 
to its tendency to clog and choke the diamond crown, Kim- 
meridge clay is, next to running sand, the most difficult and ob- 
jectionable deposit for the purpose of boring. Strange as it may 
seem, the harder the rock the more rapidly is it perforated. At 
612 feet, ¢wo feet were bored in ten minutes through hard bitu- 
minous shale. The weekly reports are as follows :— 


Depth 
Week ending. Bored. Total depth. Core obtained. 
ft. in. ft. in. t. in. 


February 7th ... 14 6 ... 326 6 wi 3 6 
et faut .s SO 16 14 Shs Ook 5G 
- Stat si. SOO cu FOG IO. THY 
pi S036. Sa" is a 4: OF 4 

March Ot cc OS 82 ct: SOE Es. 2 
” 14th ... 57 3 + 539 4 «.. 30 0 
pa Stet 1.9 BEB se G2OS “i. «=| FHD 10 

4 fe) 


a 28th ... 50 GINS 10 -2O 


In January, 280 ft. of 4 in. steel lining tube accidentally slipped 
and fell 30 ft., causing a fortnight’s delay. The tube crumbled 
up like pasteboard, and, as the injured part could not be ex- 
tracted, the drills were set to work and bored right through the 
mass of hard metal. The bore was quickly re-lined at a smaller 
diameter, and the only other hindrance met with has been a 
single instance of tools sticking in the hole. 

The drills used are diamond drills of the kind known as the 
“Crown.” This consists of a ring of soft steel, 34 inches in 
diameter, having 15 diamonds set in it round its lower edge. It 
revolves at a speed varying from 150 turns a minute in soft 
strata to 300 in hard rock. Water is pumped down the centre, 
and rising at the sides, conveys the débris in suspension to the 
surface. The diamonds are not brilliant, and have no cleavage 
planes. They come from Brazil, and are called “ Carbonado.” 

The Kimmeridge clay, as yet met with, presents but few 
variations in character. It is nearly all a very dark grey or 
blackish clay, generally rather sandy and calcareous. Some 
specimens, from about 330 to 353 feet from the surface, are 
rather hard, and show no tendency to split up. Those from 
about 380 feet, downwards for about the next 100 feet, can only 
be preserved with great difficulty ; the clay is soft, and the cores 
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split up into numerous lamin, generally breaking at the places 
where fossils are present. Fossils are very numerous in this 
part, and it is, perhaps, partly owing to this that the cores break 
up so readily ; in the higher and lower parts, where fossils are 
generally much less abundant, the cores do not so easily break. 

The fact that delicate ammonites, pectens, and other thin flat 
shells are found lying at right angles to the axis of the bore, is 
an indisputable proof of the assertion that the beds are hori- 
zontal. 

At 500 feet from the surface (and for a few feet below), the 
cores are hard, and break with a slightly conchoidal fracture ; 
this is again the case at 640 and 650 feet. But the only im- 
portant deviation from the usual clayey character of the bed is 
a hard, tough, rather sandy and calcareous stratum, of a light 
grey colour, which occurs at from 600 to 602 feet. This, when 
slightly warmed or struck, smells very strongly of petroleum. 
At 604 feet there is again about 6 inches of hard clay with 
similar characters. 

The lower shales are browner in colour, smell strongly of 
petroleum, and burn with a brilliant flame. 

Slight indications of petroleum have been noticed all through 
the Kimmeridge clay, but they become more distinct at about 
160 feet from the top of the clay (or about 450 feet from the sur- 
face) ; all below that depth is more or less impregnated with 
petroleum, it being particularly abundant at the following depths 
(from surface) :—600, 604, 617, 622, and 651 feet. Fossils are 
scarce, or absent, in those parts of the clay which are richest in 
petroleum. 

Occasionally there are veins of carbonate of lime crossing the 
core obliquely ; these are especially abundant at 480 and 549 
feet. The core readily breaks along these oblique lines. Some 
of the strings of carbonate of lime are scarcely visible to the 
eye; at first it appears as though the beds in these parts were 
dipping at considerable angles, and that the cores break along 
the lines of bedding. But this is not the case; all the beds yet 
passed through are horizontal. 

The Kimmeridge clays, near Weymouth, have been ascer- 
tained, by actual cliff measurement, to be 530 feet thick. They 
are supposed to thin out towards the east, and at Netherfield 
will probably not exceed 400 feet, of which 360 feet have been 
already pierced, 

During the last quarter, gypsum beds which would, probably, 
never have been known but for this scientific enterprise, have 
been sought for and found at Archers Wood, on the estate of 
the Earl of Ashburnham. A shaft for verifying and working the 
gypsum beds has also been commenced upon Mr. Egerton’s 
estate, within a few yards from the boring just across the stream. 
There has thus been developed a new industry, which promises 
to be highly remunerative. 

Bristow states that shale of character similar to the lower 
shales met with in these borings has a considerable commercial 
value, 15 tons, when properly treated, producing— 


No. 1.—93 gallons volatile oil or spirit. 
» 2—42 4, fixed oil. 
» 328 4, fat oil. 
9» 4.—54 cwt. mineral pitch. 
9» 5.—I03 tons carbon treated manure. 
» §6—7 cwt. carbon pitch, second treatment. 
The special characteristics of these products are— 
No. 1.—Pure transparent colourless spirit ; does not tarnish 
metal polish, nor spoil colours of fabrics. 
» 2.—Illuminating oil, for mixing with advantage with 
vegetable oils. 
» 3-—Lubricating oil, preserving its unctuosity, and in- 
capable of drying. 
»» 4.—Valuable varnish for preserving wood or iron. 
» 5—A rich valuable manure, which is also a powerful 
disinfectant. 
— Sixth Quarterly Report of the Sub-Wealden 
Exploration Committee. 


The Diamond Fields of South Africa.—SHEPSTONE 
describes the conditions under which the diamond is found on 
the Vaal river. Africa, south of the equator, consists of a great 
central, irregularly-shaped basin, the outer edges of which vary 
in height from 4,000 to 10,000 ft. above the level of the sea ; 
through this basin the Orange River to the south-west, and the 
Limpopo River to the north-east, cut their way. It is near the 
exit of the former from the enormous basin, that the diamond 
fields lie, while gold in large quantities is being obtained from 
the north-eastern district. The author conjectures that this 
basin is the dry bed of an enormous inland sea, and that the 
diamonds which are found in it were formed by carbonic acid 
gas, ejected by the action of subterranean heat through fissures 
in the earth’s surface, into the bed of the dried-up sea, the water 
of which was sufficiently deep to imprison and liquefy the gas 





after its evolution. The discovery of the process by which this 
liquid gas became crystallized, whether by electric or magnetic 
current, or by the potent influence of iron in some of its numerous 
forms, must be left to future scientific investigation. 

MANN states that since the first serious working of the dia- 
mond-fields in 1871, large numbers of diamonds have been ob- 
tained, and it is estimated that in 1872 there were no less than 
20,000 miners engaged in searching for them. So large has 
been the yield that a very material diminution has been brought 
about in the value of the larger gems in the home market, and 
the diggers are now leaving the diamond-fields for the more 
profitable north-eastern gold-fields. The result of the discovery 
of these fields has been to develop South African commercial 
enterprise, and to civilize the wild tribes in that part of the con- 
tinent. 

SOPEN states that the number of diamonds of the purest water 
received from the Cape is very small, not amounting, on the 
whole, to more than two or three per cent., while of ten-carat 
stones not one in 10,000 was perfect. In consequence of the 
large quantity of second-class stones received from the Cape, 
such gems were now 60 or 70 per cent. cheaper than they were 
three years ago. Stones which some time since would have 
realized £1,500, would now only fetch £200. The first-class 
diamonds, however, are rather dearer than formerly. 

TENNANT states that there is no truth in the report that Cape 
diamonds gradually lose their brilliancy after being cut and 
polished. Paper read before the Society of Arts. 


Artificial Stone.—ALLEN mixes together— 


Coke-dust or cinders . . ° I part. 
Portland cement - 5 to 6 parts. 


thereby preparing a very hard stone impervious to water and re- 
sisting fire very well. 

BERNDT mixes together lime, coal cinders, and water, so as 
to form a thick paste, which is moulded into bricks and dried in 
theair. The bricks are much improved by being dipped into a 
silicate solution after drying. 

A good composition for mouldings, &c., is obtained by mixing 
together— 


Sand . : . ° ° . I to 5 parts. 
Slacked lime ° . . I part. 
Cement > . > . M oe 


with enough water to form a creamy mass, which is then applied. 
Mouldings may be dried in the air, and then immersed for two 
or three days in a solution of soluble glass. After being again 
dried they are as hard as stone. 
ROESSLER AND CO. prepare a composition for staircases, &c., 

by mixing— 

Cement. . . . . ° 

Quartzose sand . . . . a 
Stones made of this material possess great strength. One of 
1'7 metres in length, 36°5 centimetres broad, and 18°5 in thick- 
ness was placed on two blocks of stone 1°41 metre apart ; across 
the middle was arranged an iron bar, on to which weights could 
be hung. To produce rupture 931 kilogrammes were required, 
z.é. the breaking strain was 33 kilogrammes per square centi- 
metre. Dingler’s Polytech. fournal, ccx. 474. 


3 parts. 


Mortar.—C. GRAHAM SMITH states that half an hour is not 
too long for grinding mortar. Drying by heat deprives mortar 
of the moisture necessary to its proper hardening, and conse- 
quently reduces its resistance to crusting as well as its cohesive 
and adhesive strength. The Romans did not make better mor- 
tar than our own. Pager read before the Edinburgh and Leith 
Engineers’ Society. 


Manufacture of Explosive Substances.—NorBiINn 
and OHLSSON patent the use of the following mixture :— 


Pulverized nitrate of ammonia. 100 parts. 
Charcoal powder, oil, or other com- 

bustible . : . ° 8tolo ,, 
Nitroglycerine or other fulminating 


substance -Ioto30 ,, 


The whole is to be well triturated (?) together and made into a 
homogenous paste, which is then made up into cartridges. The 
rate of combustion of the mass varies with the proportions used, 
and can thus be modified at pleasure. 

Detonation is effected by means of an ordinary fulminating 
cap. On account of the hygrometric properties of the nitrate of 
ammonia, the mixture must be kept in zinc boxes hermetically 
sealed, glass bottles, impermeable bags, or similar vessels. 
Bulletin, Soc. Chim. Paris, xxi, 287. 


Manufacture of Celluloid (compact Gun-cotton).— 
HYATT dissolves moist gun-cotton in camphor-gum (?), sub- 
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mitting the mixture to considerable pressure in warm moulds. 
The mass is formed into discs 0°06 to o’o12 metre thick ; these 
are piled one on the other with bibulous paper between, and the 
whole is then well squeezed in a hydraulic press. Bulletin, Soc. 
Chim. Paris, xxi. 287. 


New Perspectograph.—A. R. East patents an improved 
perspectograph, the object of which is to provide a simple and 
efficient mechanical apparatus by which to take the points or 
boundary lines of all visible stationary objects accurately, and 
transfer them to paper ona sketch-board. This is done by two 
perpendicular bars, which extend from a bed-piece. On one bar 
are two sleeves, the lower of which carries a horizontal arm, the 
further extremity of which is slotted to receive the second per- 
pendicular bar. On the horizontal arm slides a vertical rod, 
through which, at its upper end, passes another horizontal arm, 
which is attached to the upper sliding piece on the bar first men- 
tioned. Pivoted to either sliding piece at will is a converging 
arm, which carries one eye-plate on a vertical staff. On all 
these portions, except the swinging arm, are marked scales. A 
single example of the mode of using the instrument will suffice 
to show its application. To operate by the use of the perpen- 
dicular scale and the horizontal scale on the upper sliding piece, 
or, in other words, to take field notes by latitude and departure, 


lower horizontal arm) to the extreme right. An object in the 
foreground in the extreme left, and nearest to the observer, is 
selected and regarded through the eye-plate. The scale of lati- 
tude on the base is next moved till it comes in direct line with 
the eye and the said point. Then the horizontal scale at the top 
of the meridian is loosened and moved down till it also comes 
in direct line from the eye to the object, and the angle of inci- 
dence, or the latitude and departure of the point of the object, is 
found at the intersection of the two scales. A horizontal scale 
on the plat-board is moved until it cuts the degree of latitude of 
the point in the object, and the dotter is fixed to the angle of 
longitude or departure. By a gentle pressure on the dotter the 
point is carried on the paper. In this way the operation is car- 
ried on from object to object, and from point to point, until the 
entire field is gone over. Jvon, March 21st, 1874. 


A New Textile Plant.—The ordinary wood-nettle (Za- 
portea pustulata) is found in profusion on the Alleghany Moun- 
tains, often at a level of over 5,000 ft. above the sea. A number 
of living specimens of the plant have been brought to Europe, 
in order that the value of the plant might be determined. Favour- 
able results have been obtained for textile purposes, and for such 
it is now attracting considerable attention in Germany. The 
plant being perennial, it is unnecessary to sow the seed each 
year ; the plant has in this respect an advantage over hemp or 
flax, while it is stated to necessitate less labour and expense in 
preparing the fibre. In a wild state, the nettle attains a height 
of two or three feet, but the specimens cultivated in Berlin have 
already exceeded this limit, and it appears possible that, by care 
and proper soil, even a still greater altitude may be gained. 
Experiments made thus far point to the fact that the plant will 
prove a not unimportant addition to our textile materials. 


Glycerine. — Pure glycerine should not produce, when 
locally applied, a burning sensation, which it always does when 
fatty acids are present ; absolutely pure glycerine, when undi- 
luted, is a water-extracting body. It should, therefore, when 


used as a cosmetic, or for medical application, be always diluted | 
| the amount of stretch measures pretty nearly the amount of 
| strain, and the amount of strain measures in turn the amount of 

Dust in the Air.—G. TISSANDIER finds the amount of | 
dust in the air of Paris to vary between 6 and 23 milligrammes | 


with water. 


per cubic metre, the smaller quantity occurring the day after an 
abundant fall of rain, the larger after a week of summer drought. 
Under ordinary conditions the amount varies between six and 
eight milligrammes per cubic metre. The particles floating in 
the air are partly of organic and partly of inorganic origin ; the 





| posed to the action of an elastic force in the bore. 
| of which it is made was perfectly rigid, z.e. if it were not sus- 


ON THE PRINCIPLES OF GUN CONSTRUCTION)! 
By Lirvut. C. E. DUTTON. 
U. S. Ordnance Corps. 


ZAIN the first lecture were discussed the principles in- 
}¥] volved in the construction of projectiles, and the 
work to be done by them; in the second, the 
moving agent, gunpowder, was treated of. Let 
us now proceed to examine cursorily the diffi- 
culties to be overcome by a gun in controlling 
We may consider the gun as a hollow cylinder, ex- 
If the metal 


this agent. 


ceptible of expanding under tension, or contracting under com- 


| pression, the problem would be very easy, for in that case the 


| is three times the circumference of the inner. 





; times as great, per lineal foot, as that of the outer. 


strength of the cylinder would, if perfectly homogeneous, be 
directly proportional to the thickness of the walls; for the 
rigidity (being supposed to be absolutely perfect) would bring 


, rw . C | into play the cohesion of every part equally throughout the 
using the sliding scales, slide the horizontal scale to the top of the | 


meridian, and move the scale of latitude (the vertical rod on the | 


walls, and consequently the thicker they were, in just that 
proportion would they resist. But in reality no metal is per- 
fectly rigid, and all gun metals have two kinds of elasticity. 
If they are subject to tension, within certain limits, they 
stretch ; and when the tension is released, they come back 
sensibly to their original dimensions. If, also, they are sub- 
ject to compression, they diminish in the direction of the 
pressure, but restore themselves when the pressure is re- 
moved. Let us see how these elasticities operate in the hollow 
cylinder. Conceive this cylinder to consist of a great number 
of concentric cylinders of small thickness. It is the inside 
cylinder which receives tlie outward stress of the forces, and it 
tends to stretch in the direction of its circumference, and to be- 
come thinner in the direction of its radius, being pressed be- 
tween the gases on the inside and the next ring on the outside. 
The result is that it increases its diameter and diminishes its 
thickness. Let us, for the moment, drop the elasticity with 
respect to compression, and consider by itself the extensibility. 
We see the first action of the inner ring isto expand. By so 
doing it will communicate an outward pressure to the next ring, 
which will also expand, pressing outward the third, and so on to 
the last. Suppose, at first, that the metal is extensible but in- 
compressible, all the rings would then be stretched, and their 
diameters and circumferences increased. They would all be in- 
creased too by an equal amount. But the interior circles are 
smaller than the exterior ones at the outset, and though the 
circles have all stretched the same amount adsolutely, yet the 
interior ones have stretched more Jroportionally. Assume, if 
you please, that the diagram represents a cylinder with a calibre 
of one foot, and with walls a foot thick. Then the outer circle 
Suppose the inner 
circle has been stretched a tenth of an inch ; if the metal does 
not compress, then the outer circle has stretched a tenth of an 
inch also. But it is clear that a tenth of an inch is a larger 
proportion of the circumference of the inner circle than it is of 
the outer one ; and in fact the stretch of the inner circle is three 
Hence, 
when the inner circle had reached its elastic limit, the outer 
circle would be only one-third of the way to that point. Now 


ve-strain, which any circle exercises. As the outer circle is three 
times as far from the common centre as the inner, and its re- 
straining influence is only one-third as great, we conclude that 


| the restraining influence of this ring is inversely as its distance 


former vary between 25 and 34 per cent., the latter between 66 | 


and 75 per cent. 


Dust collected from the towers of Notre | 


Dame, at an elevation of 60 metres, furnish over 32 per cent. of | 


organic materials, more than 34 per cent. of siliceous particles, 
g per cent. of soluble salts, nearly 16 per cent. of carbonate of lime, 
a small quantity of other earthy salts, and more than 6 per cent. 
of sesquioxide of iron. 


Particular attention is called to the | 


constant presence of iron in the dust from all localities, and the | 
author thinks that as we know some iron to have a cosmical | 
origin, we may assume that a portion at least of the particles | 
floating in the atmosphere may be derived from planetary 


space. 


| 


| 


from the centre, when the metal is incompressible. 

Let us now introduce the effect of compressibility. In the 
first supposition, the expansion of the inner ring pushed out all 
the rings outside of it, increasing their diameters exactly as much 
as it did its own. But if the rings had been made each a very 
little thinner at the same time, it is clear that the increase of 
diameter would be less and less in each succeeding circle from 
the inner one outwards. Hence, the amount of stretch in the 
outer rings is still further diminished by the introduction of 
this second elasticity, which tends, just as the other one did, to 
diminish the restraining influence of the outer circles. The effect 
of this is to bring the inner portion of the wall of the cylinder 
up to the point of rupture before the outer portions have exerted 





1 The following paper is one of a course of lectures delivered before 
the Franklin Institute at Philadelphia, in January and February, 1872. 
Revised for publication. 
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more than a small part of their real strength, and when rupture | 


takes place it does so in detail—the inner part breaking first, 
while the outer parts are barely exerting themselves. To follow 
out the law by which the restraint of different portions of the 
wall is exercised is a profound application of the higher calculus, 
which has no place in a lecture. 

It is sufficient for us to know that, in the strength of a gun, 
the restraint of the outer parts becomes very rapidly less as the 
diameter of the exterior increases, and that we add little to the 
strength of a gun by increasing its thickness beyond a certain 
point. But although we may not here enter into an analysis 
of the ratios of these properties, we may give them a general dis- 
cussion, which will present them in a tolerably appreciable 
manner. 

The properties of metals for guns, which are of importance, are 
quite numerous. Inexperienced, or I may say, inexpert thinkers 
on this subject are in the habit of paying attention to a single 
property, viz., tenacity. It isa common impression that what 
are usually termed “ strong” metals can alone be recommended 
for this purpose. When we come to sift the meaning of the term 
“strong” we find that it means tenacious, and the standard of 
tenacity is established by taking a short specimen of it, putting 
it into a testing machine, and pulling it asunder with a measured 
force. I propose to discuss this property further on, and will 
merely say here that, other things being equal, a highly tenacious 
metal is better than a less tenacious one. But the discussion 
just given of the hollow cylinder makes it evident, I trust, that 
other properties are equally important. Let us enumerate some 
of them :-- 

1. Zhe tenacity within the elastic limit.—It is necessary to 
distinguish clearly between the power to endure extension, and 
resume the original shape afterwards, and the ultimate stress 
which a metal can endure. It is generally held in gunnery, that 
if the stress be greater than the limit of resilience the rapid de- 
gradation of the gun is sure to follow, and the only value attached 
to the excess of tenacity lying between the limit of ultimate re- 
silience and ultimate tenacity is to make the destruction pro- 
gressive instead of immediate. Yet this is no doubt a most 
valuable property ; for by watching the enlargement of the bore 
of the gun, we can form a very good idea of how much it has 
been degraded by firing, and how much of its endurance has 
been expended. 

2. Hardness.—This quality is of great importance for two or 
three totally distinct reasons. The first one will be seen when 
we consider what has been said of the expansion of hollow 
cylinders by internal force. Take the case of a cylinder having 
a given tenacity but inferior hardness, and compare it with that of 
a cylinder of the same size and the same tenacity, butharder. It 
is clear that the one of harder metal will, for a given amount of 
expansion in the inner ring, push the outer rings farther away 
and stretch them more, thus bringing the strength of the outer 
portions more forcibly into co-operation with the inner portions. 
Hence the harder cylinder would be stronger than the softer, 
although the tenacity of the two metals might be identical. 
Hardness is also necessary to prevent the bruising or hammer- 
ing of the projectile. A soft metal is quickly indented, and the 
bore battered out of shape by the balloting of the shot when 
spherical projectiles are used, and in case of rifle shot the sharp- 
ness of the lunds is soon worn off and the rifling destroyed. 

Still again, hardness is essential to prevent the guttering or 
channeling produced by the action of the gases of inflamed gun- 
powder. Soft metals are acted upon most destructively in this 


way, and deep channels are quickly worn in the bore and around | 
Hard metals, too, are more or less affected in the same | 


the vent. 
way, but much more slowly than soft ones. 


3. Extensibility is the degree to which a body can be stretched; | 


it is usually considered only so far as it lies within the limit of 
resilience. It appears that the metal which is most extensible 
(without permanent set), other things being equal, is to be pre- 
ferred, since it brings the outer parts more effectively into co- 
operation with the inner. 

4. Elasticity with respect to tension must be clearly distin- 
guished from the foregoing property. By elasticity is meant a 
certain power of resistance to the action of a force, and in this 
case it is measured by the ratio between the amount of stretch 
and the force required to produce it. 

5. The elasticity with respect to compression is always impor- 
tant. By this is meant the ratio between the amount of com- 
pression and the force producing it. The metal should be as 
nearly incompressible as possible, for the more compressible it 
is the less is the strain thrown upon the exterior portions, and 
the more upon the inner. 

It appears, then, that the properties which enter into a good 
gun metal are numerous and complex. But complexity would 
give the scientific gun-maker very little trouble were the pro- 
perties all as plain and intelligible as those mentioned, for the 











mathematician does not stop at complexities ; give him the facts 
and the laws, and he will quickly find asolution. Unfortunately 
there are other qualities inherent in and peculiar to metals, which 
escape satisfactory analysis, and which sometimes show their 
existence in the most disastrousmanner. The bursting of a gun 
is always a most serious matter; but, to the ordnance officer, 
the most formidable and deplorable circumstance connected 
with such mishaps is that they often occur when least expected, 
and from causes not understood. If we knew those causes 
accurately, we could very probably avail ourselves of the re- 
sources of modern metallurgy and devise a remedy ; but we too 
often find ourselves like physicians in the midst of diseases un- 


- known to our pathology, and merely know that our tonics are 


powerless. Take an instance :— 

A steel axle, turned with a sharp “shoulder,” is almost sure to 
break at the smallest provocation, and nearly every mechanic 
may be able to recall instances where pieces of steel with shoul- 
ders have actually seemed to be shaken in two by a jar or shock 
which would have given no inconvenience to a piece of wrought- 
iron or even cast-iron ; and every lathe hand understands well 
the importance of rounding the re-entrant angles of a steel forg- 
ing. In explanation of this mode of breaking, it has been sug- 
gested that the differences in the pitch of vibration of the parts 
on either side of the shoulder causes an interference of the waves 
at that point. But let any man try to conceive how this can 
produce rupture, and he will find himself as much puzzled as ever. 

Still again. Some years ago an experimental boiler for one 
of our naval vessels was constructed of steel, During the pro- 
cess of riveting, a plate was found to have cracked through from 
top to bottom. A fragment of this plate was afterwards folded 
and refolded guarto, and the folds hammered down cold, with- 
out a sign of a crack anywhere about it. 

Now, we call this peculiar behaviour brittleness, and yet no 
man has ever explained this property, or told us how it comes 
about that a material which is strong in the presence of one 
force is miserably weak in the presence of another. No man 
has been able to measure it and give us such an insight into its 
operation that we can calculate its effects upon the resistance of 
the material in which it inheres. There is some property similar 
to brittleness in gun metals, and that, too, in some gun metals 
which do not exhibit it sensibly in those forms and under those 
forces in which they usually are employed in the arts. Its ope- 
ration will become clearer when we treat of the metals possess- 
ing this mysterious property. 

The metals employed in gun-making may be confined for 
this lecture to three: (1) cast-iron, (2) wrought-iron, (3) steel. 

1. The popular idea of cast-iron is that of a weak, brittle, hard, 
and generally vulgar and contemptible material, very good for 
anvil blocks, stoves, engine bedplates, pots and kettles, and for 
any purpose where weight and stability are required, but out of 
the question when strength is demanded. I do not wonder that 
this is the popular idea. The iron in ordinary use is just about 
fit for anvil blocks, and pots and kettles, and, so far as strength 
is concerned, is as bad as human ingenuity can make it. How 
many ironfounders in Philadelphia to-day, excepting possibly 
the car-wheel makers, and roll makers, and one or two kindred 
trades, where must be used strong iron, have ever troubled 
themselves to inquire whether the iron they use is strong or 
weak? So long as it fills the mould well, and is cheap, they are 
satisfied. The great demand is for an iron which will fill well a 
greensand mould and melt rapidly in acupola. But it happens 
that these very properties of great fluidity, soundness and fusi- 
bility, are engendered by the presence of foreign elements, which 
deprive it of strength, toughness, and elasticity. Take phos- 
phorus, and silicon, and the metals aluminium, calcium, sodium 
—you find the largest quantities of them in those irons which 
make the best castings. The fame of the Berlin castings is 
world-wide—castings which will reproduce in metal the figures 
of a damask napkin or point lace ; the property which enables 
the metal to receive these imprints and retain them is due to 
the presence of an abnormal quantity of phosphorus, calcium, 
and silicon, and the metal is as brittle as glass, and slightly 
stronger than a brickbat. Scotch pig is used in the arts on the 
same principle as proof spirit is used in trade. Too utterly 
abominable to be used by itself, it is employed to “rectify” 
other irons, and the fluidity and soundness of castings when 
Scotch pig is used is due to the fact that this brand carries with 
it about one to three per cent. of phosphorus, and an unusual 
percentage of other impurities. But I wish to convey in the 
strongest and most emphatic manner the impression that the 
iron now used in the manufacture of cast-iron guns is separated 
by a very wide interval from the cast-iron of the trades. To 
contrast the popular idea of cast-iron with the ordnance idea of 
it, I will state that Mr. Anderson, the former assistant-superinten- 
dent of the Royal gun factories at Woolwich, a few years ago, 
in a paper on the subject of gun construction, spoke of cast-iron 
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as a metal having an average tenacity of 14,000 lbs. per square 
inch, and applying the ordinary factor of safety (5), said that it 
could be relied upon for a stress of about 3,000 or 4,000 Ibs. per 
square inch. Now the standard of tenacity of our ordnance 
irons is between 36,000 and 40,000 lbs. per square inch, and we 
do not hesitate to work them up to three-fourths of their ultimate 
tenacity, or say 27,000 to 30,000 lbs. per square inch, which is 
just about eight or nine times as high as Mr. Anderson put it. 
We have done this practically for the last ten years, and have 
not burst a solitary gun, except in cases where we knew we had 
exceeded the ultimate possibilities of the metal. 

The selection of ores is confined to those which are most 
easily reduced. They must also be very free from phosphorus 
and sulphur, and must be acted upon at a low temperature in 
the smelting furnace. Those hitherto in most favour are the 
limonites of that series to which the Salisbury, Copake, Tyrone, 
Sligo, and Bloomfield beds belong. As these ores contain con- 
siderable alumina and silica, they require but a small addition 
of lime to make a very fusible flux, which admits of their being 
smelted in a charcoal furnace of small size, and with a cold 
blast. The low temperature of smelting enables these ores 
to reduce with only a small quantity of silicon and earthy 
bases, and a high percentage of carbon. The iron thus 
smelted is subjected to repeated fusions in an air furnace, 
and each successive fusion removes a considerable portion of 
the silicon and carbon. The carbon is kept up by adding to 
each result some pigs containing the highest percentage of 
that element, and the final casting is made from irons con- 
taining a very low percentage of silicon and a moderate 
quantity of carbon, and as free from other impurities as it is 
possible for any cast-iron to be. The resulting gun-metal is, 
chemically, not far removed from steel, and its mechanical pro- 
perties approach those of a sand-cast steel ingot. The only 
limit to this process of refinement is the possibility of keeping 
the metal sufficiently fluid to cast well. As cast-iron parts with 
its impurities its fusion point is raised, and at last becomes so 
high that the reverberatory furnace can no longer keep it fluid, 
and it solidifies into a spongy mass, which is wrought-iron or 
semi-steel. Hence, ip the use of an air furnace the iron must 
not be refined so far as to become viscous, for it must retain 
sufficient fluidity to pour and cast thoroughly well, otherwise the 
casting will be porous and honeycombed. The metal of our 
cast-iron guns is tenacious, very hard, elastic under tension, and 
very moderately so under compression, and possesses in a high 
degree the properties essential to a good gun metal. Its tena- 
city up to the limit of permanent set is much less than that of 
steel, and its hardness is decidedly greater than the soft steels 
used for guns, while its extensibility is less. It is more incom- 
pressible than the low steels used for gun-making, and far more 
so than wrought-iron. In a comparison of the products of these 
properties the theoretical advantages are in favour of steel, but 
not so overwhelmingly as might be thought if we judged the two 
by merely comparing their tenacities, for the superior hardness 
and incompressibility of cast-iron bring into play the outer 
circles of the hollow cylinder more effectually than in steel ; in 
a word, the restraining influence of the exterior portions is 
greater proportionally in a cast-iron gun than in a steel one of 
the same dimensions. But on the whole, so far as strength de- 
pends upon known conditions, cast-iron is inferior to steel, but 
not in proportion to their respective tenacities. There are some 
unknown conditions, which may or may not affect the case, 
which will be alluded to further on. Up to the limit of its 
strength, as determined by theory and verified by experiment, 
cast-iron is thoroughly to be relied upon, and the long and 
fruitful experience of our officers with this metal leaves no doubt 
that every failure may be accounted for by the fact that the guns 
which have yielded have been overcharged. 

Cast-iron appears to be suitable only for smooth-bore guns. 
The increased strain caused by the longer column of metal in 
firing elongated projectiles renders it more than doubtful whether 
we shall be able to avail ourselves of this metal in constructing 
rifled cannon, especially large cannon. ‘Theory indicates that, 
even at the most moderate pressures of gunpowder, we are verg- 
ing very near to the limit at which our strongest cast-iron must 
break, and our experience with large rifles has shown that these 
pressures are liable to spring up to a destructive point when we 
least expect it, in which case the gun must rapidly give way. 

On the suitableness of wrought-iron for gun-metal there has 
always been much controversy, and even to-day the only advo- 
cates of this metal are the English, who differ greatly among 
themselves on this point. It is now established by proofs of the 
strongest character that wrought-iron, in the form of coils, is a 
very superior metal, though a majority of the European gun- 
makers and mechanics consider it much inferior to steel. I shall 
speak of its record elsewhere, and discuss at present its peculiar 
properties. 














| ultimate limit. 








The ultimate tenacity of wrought-iron, as indicated by the 
ordinary tests known among us as the Kirkaldy tests, is about 
50 per cent. higher than that of our cast-iron. But it possesses 
a property which pertains only in a small degree to cast-iron, 
viz., the property of elongating very considerably and perma- 
nently under tensions below its ultimate tenacity. We call this 
property ductility. Although wrought-iron shows measurable 
and permanent elongations at strains of a few thousand pounds 
per square inch, it is not usual to treat of them as having any 
practical value until the strains amount to about 25,000 pounds, 
at which point the elongations begin to be serious, and increase 
rapidly up to the breaking limit, at which stress the elongations 
sometimes reach in very tough iron 20 and even 25 per cent. of 
the original length. Moreover, repeated applications of the 
load give increased elongations. In treating of the tenacity of 
wrought-iron, therefore, we have no right to take as a standard 
of its useful or working strength the limit of ultimate tenacity, 
but only that portion which lies within the practical ductile 
limit—for it will appear that a gun which stretches permanently 
and to a material extent after every fire will soon become prac- 
tically useless by the enlargement of the bore at the seat of the 
charge. This very difficulty occurred in a gun made at Salis- 
bury, Connecticut, out of the famous iron of that locality, which 
had enlarged so much after a few fires that it was virtually unser- 
viceable. Although this form of degradation is by no means so 
objectionable as a liability to burst, yet it is abundantly so to 
condemn any material in which it cannot be avoided. 

Now, if we are to take the Kirkaldy tests as the standard of 
tenacity, or resisting’ power of the metal, we should, by strict 
logic, confine ourselves to the ductile limit as the available 
and practical measure of strength, and not attempt to reason 
from its ultimate tenacity. But I do not hesitate to assert that 
the Kirkaldy tests would thus underrate the value of wrought- 
iron, and cannot be logically used to base upon them any infer- 
ences respecting its suitableness for gun-metal. The break in 
the logic which would so use them lies in the fact that the stress 
as applied in the testing-machine cannot be compared to that 
applied by gunpowder. I am not questioning Mr. Kirkaldy at 
all, whose tests are accurately and intelligently made and re- 


| ported, but am merely questioning the logic which would use 


them to infer the utility of wrought-iron as a gun-metal. If 
these tests could be so used, then we should have to set down 
the useful limit in the tenacity of wrought-iron at 25,000 pounds 
per square inch, or say about one-half its ultimate tenacity, the 
residual half being useful only so far as it allows the gun to 
bulge instead of burst. But, if there be any result in the Eng- 
lish experience of the last fourteen years more clear than 
another, it is that this useful limit of wrought-iron tenacity is 
very considerably higher, although it is probably not up to the 
We may perhaps find a satisfactory solution of 
this fact. The ductility of a metal is one case of the phenome- 
non termed the “ flow of solids.” The forcing of lead pipe is a 
striking illustration of another case. But in the flow of solids 
time is an important element, for the viscosity of the material 
requires that the particles, whose relative positions are changed, 
should have time to adjust themselves to the changes induced 
upon them; and the more powerful the cohesion, the more 
slowly do they obey the impress of external forces. Hence, 
when we apply the stress very suddenly and briefly, we find that 
we do not obtain anything like so great an elongation as when 
we apply it slowly, because we do not give the particles time to 
yield to the force and take new cohesions. But it is also pro- 
bable that, while we find a- higher ductile limit with sudden 
forces, we probably find also a lower ultimate limit of tenacity. 
The evidence in support of this view is not so abundant as 
might be desired, but is yet very strong, and I know of none to 
the contrary ; the subject does not seem to have been thoroughly 
investigated, and consequently evidence in either direction is in- 
direct. But we may safely say that the useful limit of tenacity 
in wrought-iron is considerably higher than the ductile limit 
assigned by such tests as Mr. Kirkaldy’s. Comparing it with 
cast-iron, we have, in the latter metal, no such thing as ductility, 
and have only the ultimate tenacity to consider. Experience 
with coil guns seems to warrant the conclusion that the useful 
tenacity of wrought-iron is a little higher than that of our best 
cast-iron, but there is no satisfactory proof that it is very much 
greater. 

The foregoing remarks may have some bearing on an objec- 
tion raised against the Woolwich system of construction by those 
who advocate the use of steel alone, viz., that after a few fires the 
wrought-iron coil soon ceases to exercise any restraining influ- 
ence on the steel tube, being permanently stretched, while the 
tube is working within its elastic limit. If the useful strength 


of wrought-iron is as low as the Kirkaldy tests would place it, 
this hypothesis is not improbable ; and if, as I conceive, it be 
materially higher in the gun, its probability is greatly diminished. 
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Yet, if we assume that there is a certain margin of ductility in 
wrought-iron, even in the gunpowder test, and if the limit of it 
be considerably lower than the elastic limit of steel, we may still 
look for this relaxation of the coil when the stress of firing 
becomes very great. It would be more likely to occur in large 
guns than in small ones ; but in any case the considerations ad- 
vanced seem to modify greatly the force of this objection to the 
Woolwich system, which has certainly demonstrated the effi- 
ciency of wrought-iron as a gun-metal most satisfactorily. 

We have always associated with steel the ideas of strength, 
endurance, hardness, and homogeneity, in their perfection, and 
it is quite natural that the gun-maker should look to this metal 
as the one better suited than all others to restrain the terrible 
forces he is compelled to use. If we take its resistance to strains 
as indicated by such tests as Mr. Kirkaldy’s, we shall be led to 
infer that the useful strength of steel is more than double that of 
wrought-iron, and about three times as great as that of cast- 
iron. Unfortunately our whole reasoning respecting this metal 
is based on the breakages of innumerable specimens of less than 
a square inch of cross-section. Treatises on the strength of 
materials assume that the resistances afforded by these small 
specimens are units, or constants, by which the strength of a 
mass of any size and any geometrical figure may be measured. 
But do facts sustain this reasoning? Do they show that a large 
mass of metal really possesses as much strength per unit of 
cross-section as a small test specimen? It may seem to bea 
singular question to propound at this late day, whether the 
whole basis upon which that branch of mechanics known as 
“strength of materials” rests, is really a sound one ; whether all 
the mathematicians and mechanics who have discussed the 
subject have not overlooked a very obvious consideration of a vital 
character. But let us examine the matter a little. Is there in 
the whole range of experiment on the strength of metals a well 
authenticated instance (excepting certain ones which will be 
alluded to), where a large mass of wrought-iron or steel has been 
subjected to trial, to test empirically the question whether a 
large mass is really as strong per unit of cross-section as a 
small one? Certainly no known treatise and no adopted formula 
or theory recognizes any such ideas to the contrary. What are 
the English Admiralty tests?—what kind of tests have been 
adopted as standard by the French Conservatoire des Arts et 
Métiers ?—by the Swedish, Russian, and Prussian Govern- 
ments? Every one of them adopts as standard units the results 
given by the extreme proof of specimens having a section of 
about a square inch, and in some cases less. From these the 
strength of a larger mass is always deduced by a purely theore- 
tical formula. The only apparent qualification to this statement 
of the case is the use of a factor of safety, which means that, in 
practice, a piece of metal in a large stricture is not to be relied 
upon to give a resistance to strain in excess of one-fifth of this 
calculated strength. But is it not most extraordinary that, after 
an elaborate calculation, we are obliged to throw away arbitra- 
rily four-fifths of our result as being probable error, and keep 
only one-fifth? We may very properly allow something for 
weak spots, imperfect workmanship, &c., something also for the 
“ fatigue” of the metal ; but surely no man would think of thus 
disposing of four-fifths of the strength he calculates upon, had 
he not before him the unanswerable fact that numerous struc- 
tures, in which a smaller factor of safety has been used, have 
collapsed. 

lf we take the case of a rod, subject to a simple tensile stress, 
it certainly seems a fair inference that ten square inches cross- 
section ought to withstand ten times as much as one square 
inch, with a small deduction for assumed lack of homogeneity. 
A few months ago, Mr. James B. Eads determined to test this 
question—for such he deeméd it. In a huge machine, con- 
structed for the purpose, he caused to be placed some long steel 
anchor bolts, 53 inches diameter, and the first four snapped at 
strains averaging about 30,000 lbs. per square inch, while a 
number of small samples (three-quarter inch section), taken 
from the crop-ends of the bolts, all endured upwards of 
100,000 lbs. per square inch without a single failure.’ It would 
certainly be unwise to undertake to prove a new view of the 
strength of materials from a single series of experiments. But 
this does not fairly state the case. There are several considera- 
tions of great moment which are applicable at this juncture. 
First, it must be remembered, that no experiments with large 





1 Having witnessed the forging and testing of these bolts, and taking 
particular interest in the matter, I cannot soon forget the astonishment 
felt by all who saw these failures. It seemed to be quite inexplicable. 
Some attributed it to internal strains, and another lot of rods was 
annealed, but with results no better than before. Taken in connection 
with the exreme care and accuracy of the whole trial, the whole matter 
became extremely perplexing, nor is there any apparent way of explain- 
ing it without resort to conjectures not usually entertained by engineers. 
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masses have been made and put on record (at least, so far as is 
known to me), with a view to test this matter, excepting the one 
first alluded to. Second, many striking cases may be cited to 
iilustrate the belief that large forgings of steel often fail to ex- 
hibit, from some unexplained cause, the strength indicated by 
test specimens. It would be impossible to give a clearer illus- 
tration of this than by quoting the record of solid-forged steel 
guns. 


MINERAL. WATERS AND THEIR APPARATUS. 


JHE successor of Briet, M. Mondollot, of Paris, 
exhibited at Vienna apparatus on every scale, 
domestic and manufacturing, in this special 
branch. The great reputation of the house which 
introduced the gazogéne Briet was well sup- 
ported by these exhibits. 

The machine we illustrate on the next page is one of their most 
recent patents—the continuous gazogéne. The feature of the 
system is the action of the pump in causing an automatic supply 
of the sulphuric acid and the continuous production of the gas. 
It claims to be less dangerous in working, and to give a more 
thoroughly purified gas from washing vessels of smaller dimen- 
sions than usual ; whilst the cumbrous gasometer is altogether 
done away with. 

Much skill is shown in the arrangement of the various parts, 
so as to occupy little space and avoid any expense in erection. 
The cost of freight is also thus reduced. The jury of the Expo- 
7 awarded M. Mondollot a medal of merit and a diploma 
of merit. 





THE COMMERCIAL CONDITION OF CHINA AND 
JAPAN FROM THE LATEST OFFICIAL 
RETURNS.' 


HE reports form a novel and most excellent fea- 
ture in the increasing usefulness of our Consular 
service abroad. Wading through some 250 pages 
of close letterpress and figures, we will endeavour 
to place clearly before our readers such essential 
facts as best tend to succinctly exhibit the progress 
the general commercial condition of the different 
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of trade and 
districts, together with the shipping returns for the various ports, 





firstly in China, secondly in Japan. We shall, too, in our ab- 
stract, note any other items likely to be of moment or interest to 
the various sections of our readers. 


I.—CHINA, 1872. 
AMOY. 


The returns for the year show a general increase as compared 
with those for the year 1871. 

Direct trade shows an increase of £143,516 in the value of 
merchandize, and of £76,137 in the value of treasure, together 
making an increase of £219,653 under this head. 

Indirect trade shows an increase of £62,387 in the value of 
merchandize, and of £50,140 in the value of treasure, together 
making an increase of £112,527 under this head. 

The total increase in the value of the trade in 1872 is therefore 
£332,180. 

The total value of the trade for the year is, in merchandize, 
£3,914,560, and in treasure £726,852, together making £4,641,412. 
This amount, however, does not include the whole value of the 
foreign imports into this district ; for, owing to the heavy lekin 
duties levied here, large quantities of opium and other valuable 
goods are imported at Swatow, or landed by native vessels at 
various points along the neighbouring coast, for transmission 
into the districts which would naturally receive their supplies of 
such goods through this port but for the injurious operation of 
these duties. ? 

Shipping shows an increase of 97 vessels and of 61,750 tons in 
the entries and clearances under all flags, the total for the year 
being 1,241 vessels with an aggregate tonnage of 495,439 tons. 
To this total British steamers alone contributed 490 vessels with 
an aggregate tonnage of 267,442 register tons. There’ was a 
slight decrease in the number of British sailing-vessels, but a 
trifling increase in their aggregate tonnage. 





1 I.—“ Commercial Reports from H. M. Consuls in China, 1872.” 
(No. III, 1873.) 

II.—*‘ Returns Relative to Trade with China, 1872.” (No. II. 1873.) 

III.—‘‘ Commercial Reports from H. M. Consuls in Japan, 1872.” 
(No. II. 1873.) 
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DOUBLE-ACTION CONTINUOUS GAZOGENE MACHINE, By MONDOLLOT, PARIS. 


(Shown at the Vienna Exhibition. 


See p. 393.) 





The only noticeable circumstance about the trade for the year 
was the partial employment of steamers for the carriage of tea 
to New York wié@ the Suez Canal, six British steamers of an 
aggregate tonnage of 6,788 tons register having loaded here 
(wholly or partially) for the port mentioned. 


BRITISH VESSELS. 





Tota ENTERED AND CLEARED, 





Number of | 


Number of 
Crew. | 


Venda, Tonnage. 


Value of Cargo. 





d. 


4 s. L 
662 322,727 No return | 2,518,934 13 9 











FOREIGN VESSELS, 





TotaL ENTERED AND CLEARED. 





Number of 
Vessels. 


Number of 


Tonnage. Crew. 


Value of Cargo. 





No return 


& 'S 
1,395,625 12 6 


581 172,712 











CANTON, 


The returns for the year 1872 show an improvement in the 
trade of the port of Canton when compared with those of 1871, 
indicating what has been before suggested, that time only is 
required for its restoration to sqmething like its former import- 
ance ; and that the enterprise of the native merchants being 
directed towards repairing the injury done by the opening of 
other ports on the coast, the producers of tea and-silk would 
gradually get their land under cultivation, and supply the foreign 
market with those articles to an amount nearly, if not quite, equal 
to that of former times when they were drawn from other pro- 
vinces. 

It is this resilience in the Chinese character, backed by an in- 
domitable perseverance, which has overcome what appeared 
to be insuperable difficulties in the way of revival of trade to the 
port, for it must be remembered that at one time, and not so long 
ago, the whole trade of China with foreign countries was transacted 
in Canton. Then came foreign wars, which dispersed the traders 
and reduced most of them to poverty ; and then treaties, which 
opened new ports on the coast in provinces which formerly had 
supplied the Canton market, and now created their own markets. 
Then, when peace was restored and matters got settled, and 
some of the foreign firms, whose names are identified with that 
of Canton for generations back, returned to the port, bad years 
and local disturbances quickly followed, and made the foreign 
part of the mercantile body at least hopeless almost of success. 
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But not so the natives. All along, they said, Canton in time 
must recuperate ; and there were some few of the foreign section 
who agreed with them; and the gradual but steady increase of 
the trade of the port has fully proved the soundness of such pro- 
gnostications,asindeed was probable ; forthe Cantonese—a people 
of great energy and industry—were not likely to remain idle, and 
to make no exertion to re-establish a trade which circumstances 
had crippled, when it required only to bring under cultivation the 
land which was requisite to produce the tea and silk required for 
the foreign markets; and this they did, and proof will be afforded 
by the following table of the value of imports and exports for the 
past seven years, less re-exports :— 














Value of Value of 
Imports. Exports. 
ve Dollars. Dollars. * 

1864 8,192,795 | 10,659,177 
1865 10,556,602 | 18,059,557 
1868 12,991,266 | 18,491,156 
1869 11,457,699 | 20,010,626 
1870 12,053,394 19,857,540 
1871 15,661,859 | 23,612,429 
1872 16,802,553 | 25,691,712 





From the above figures it will be seen that in a period of eight 
years the imports were more than doubled in value, and the 
exports also. 

With the exception of bringing land, which has hitherto been 
devoted to the production of rice, under tea and mulberry culti- 
vation, no new feature has been developed in this market to 
make it a subject of comment. 

The following is a comparative table of quantities and prices 
of imports between the years 1871-72 :— 





























1871. 1872. 
Quantity.| Value. | Quantity.| Value. 

’ : . Dollars. Dollars. 
Birds’ nests, all kinds + piculs 151 56,887 150 49,082 
Cotton, raw, Indian 263,966 | 3,959,480 191,834 | 2,839,141 

» 9 Native. 7:650 | 137,748 16,958 | 290,939 
» yar . ‘ Z oy 35,006 | 1,423,462 28,006 | 1,120,220 
9». piece goods. - pieces 308,154 711,802 227,510 513,489 
Metals, lead. . piculs 20,813 124,875 16,613 101,341 
» quicksilver . ; o 1,079 104,689 1,081 102,727 
Opium, Malwa ‘ ‘ . “ 874 560,096 698 420,657 
o Taam. m ‘ 9 202 105,050 250 146,884 
Peas . . ‘ . 6 - 100,006 220,230 147,745 295,489 
Rice Sing AO noes me ee 1,121,898 | 2,916,934 | 2,833,995 | 6,005,100 
Silk, raw. ‘i é . . pat 866 325,903 1,062 460,621 
5» piece goods . 792 712,755 677 586,673 
Woollen goods . pleces 30,600 552,265 | 2,612 359,128 
1 
Dollars. é. 
1871. Exports value. 23,612,439 = 5,017,643 
1872. . 27,032,331 5,744,370 
In favour of 1872 3,419,892 726,727 


And there is every probability that the exports of 1873 will be in 
excess of the above. 

The following statement of the values of the teas exported 
from Canton in the first and last three years of the past thirteen 
will perhaps be useful :-— 


Dollars. &. 
1860 . 7,985,262 = 1,696,868 
1864 . 9,829,028 2,097,001 
1862 . 8,066,485 1,714,128 
1870 . 1,907,894 405,427 
1871 . 2,452,958 521,253 
1872 . 3,107,357 660,318 


The increase in the export of ‘silk is very marked, and has 
reached to an amount and importance not anticipated a few years 
since. The failure of the worm in the south of France and north 
of Italy may have something to do with it ; but, independently of 
this, Canton silk has been applicable to a certain class of fabric 
for which the northern sorts were unsuitable—indeed the price 
per picul reached in some instances proves how closely the 
southern has approached the northern and more valuable kinds. 
Great impetus has therefore been given to the trade, and large 
tracts of land hitherto devoted to rice have been and are being 
put under cultivation of the mulberry shrub, and thus there is a 
prospect of an increased export every year. ; 

The following table shows the quantities and value of the silk 
exported from Canton during the past three years :— 
























































| Value. 
; Dols. 4. 
1870 piculs 23,147. | 8,241,676 | 1,751,356 
1871 . - » 26,617 | 8,772,818 | 1,864,223 
1872. + » 25,211 | 9,534,844 | 1,920,407 
BRITISH VESSELS, 
ToTraL ENTERED AND CLEARED. 
Myatt | tag. | Metet | ‘host 
4 
1,590 664,300 me 
FOREIGN VESSELS. 
Tota ENTERED AND CLEARED. 
Number of Number of Val 
Vessels. Tonnage. | Cian ‘ — 
4 
345 153,943 eee 
CHEFOO. 


There is a marked increase in the trade of the port during 
1872 as compared with that of 1871, which will be more effec- 
tually seen by the following comparative table, viz. :— 


Imports, Native and Foreign (exclusive of Re-exports). 





Taels. 
For 1872 - : é 7,058,538 
For 1871 ‘ 6,516,586 
Increase, 1872 ° - 541,952 
Re-exports— 
For 1872 . . > ‘ ‘ 532,990 
For 1871 : H % i 361,480 
Increase, 1872 . . 171,510 
Exports— 
For 1872 ‘ ‘ . ‘ - 2,800,696 
For 1871 2,393,169 
Increase, 1872 407,527 


Showing a total increase of 1,120,989 taels, or £336,296, 145. 
Treasure also to the amount of £40,283, 2s. 6¢. was imported, 
and £824,103, 25. 6d. exported. 


BRITISH VESSELS. 





ToTaL ENTERED AND CLEARED. 





























Number of Number of 

Vessels. Tonnage. Crew. Value of Cargo. 
4 a: & 
467 194,914 12,011 1,401,847 16 3 

FOREIGN VESSELS. 
Tora ENTERED AND CLEARED. 

Rete & Tonnage. ~~ of Value of Cargo. 
aaa 4 s. @. 
704 301,775 oe 1,785,273 8 9 








FOO-CHOW-FOO. 


The import trade continues at this - on a most meagre 
scale, owing mainly to the causes that have been explained in 
preceding annual reports. Of cotton goods, T-cloths are the only 
article that shows any considerable increase over the previous 
year. In 1871, the quantity of this sort of goods imported in 
foreign vessels amounted, according to foreign Customs Returns, 
to 166,957 pieces ; and this year, 1872, to 196,210 pieces ; show- 









































































































ing, therefore, an increase over last year of 29,253 pieces. There 
is, perhaps, as much of this class of cotton goods sold in one 
single day at the great market at Shanghai, as is imported in the 
whole year at Foo-chow. And it must to this be added, that of 
the quantity imported the consumption is but gradual, and is 
really but of little amount in the trade of the port. All the re- 
mainder of the foreign manufactures imported show either a very 
small increase or a decrease, as compared with the previous year. 

Tea, the only article dealt in by foreign merchants, stands at 
the top of the list of exports from this port. The rest of the 
articles exported are for the most part goods belonging to 
Chinese traders, which are shipped to other Treaty ports in 
foreign vessels. 

The quantity of tea of all kinds, black and green, exported 
during the year, amounts to 642,841 piculs and 88 catties (accord- 
ing to Customs Returns), equal to 85,712,310 lbs. 

The following is the table of the revenue derived during the 
year 1872 from foreign trade :— 

Taels mM. 
226,775 
459,665 
588,519 
586,241 


March quarter , 
June quarter . : 
September quarter . ‘ : 
December quarter . ° ° 





Total. ; ‘ - 1,861,201 5 
Equal at 6s. per tael, to £310,200 55. 64d. 

The tonnage dues alone come to 14,592 t. 5 m., or £2,432 35. 
To sum up the business of the port, the export of tea will con- 
tinue to be the chief trade of Foo-chow, and if conducted with 
prudence by foreign firms, it is a trade that is sure to leave satis- 
factory results to all parties concerned. But, on the other hand, 
if too much speculation is indulged in, in the first place by the 
natives who buy the tea of the growers for resale to the foreign 
merchants, through which process the price of the tea is greatly 
advanced, then in this scramble for profits, it must follow that 
the year will close, for some of those engaged, with loss and dis- 
appointment. 
. BRITISH VESSELS. 





ToTaL ENTERED AND CLEARED. 





Number of 
Vessels. 


a 
Tonnage. ae of | Value of Cargo. 





a ener: a d. 
4,699,170 18 o 


462 291,340 





FOREIGN VESSELS. 





ToTaL ENTERED AND CLEARED. 





Number of 


Number of 
Vessels. m 


Tonnage. | con | Value of Cargo. 





a x: 
203 81,175 669,566 2 o 





HANKOW. 
We are only able to give the following summary tables :— 
Imports from Great Britain . ‘ £899 
the Continent 6,174 
Singapore 1,866 
Hong Kong 476 


9,415 


Chinese ports 3,141,432 


Grand total . - ‘ 


a 3,150,847 
Re-exports to Chinese ports ° 2 


26,888 
Nettotal imports . . 





» £3,123,959 


Exports. Re-Exports. Total. 





4 s. dad. 4 s. @. 4 Ss. 
790,112 10 162,057 0 952,169 10 
135,334 79,524 0 0 214,858 0 
21,662 ive 21,662 o 


To Great Britain . 
Odessa. ° 
Melbourne 





947,108 241,58% 0 1,188,689 10 





Kinkiang. . . 85 379 © 
Chinkiang 494,080 18 10 
Shanghai . 4,094,414 119,159 © 
Ningpo 47,455 g 10 


464 10 0 
494,098 Io o 
4213,573 0 © 
47,495 © oO 











4,636,035 “0 oO 119,566 o 4:755,001 © © 








Total exports and re-exports 5,944,291 © O 





THE PRACTICAL MAGAZINE. 





The following is a comparative table of the export of tea for 


the years 1867.to 1872 :— 





Black. 


Brick. 





Lbs. 
35,200,533 
+ | 44,737,333 
- | 49,100,000 
+ | 49,222,133 
61,452,168 


Lbs. 
7:771,201 
7,606,933 
9,968,134 
6,906,666 


10,047,472 | 


12,175,200 





Dust. 


Lbs. 
51,866 
1,513,200 
972,666 
101,466 
80,493 
Nil. 


Total. 


Lbs. 
43,023,600 
53,857,466 
60,408,000 
56,230,265 
71,580,133 





| 
: | 61,191,066 


73,366,266 











BRITISH VESSELS. 





ToTaL ENTERED AND CLEARED. 


| 
Number of 
Vessels. 


Value of 


Cargo. 


Number of 


Tonnage. Cose 





4 
353 144,413 3,138,598 





FOREIGN VESSELS. 





TotaL ENTERED AND CLEARED. 





Number of 
Vessels. 


Number of 
Crew. 


Value of 


Tonnage. Cargo. 


339,766 





4 
521 8,248,621 





KEWKIANG. 


Imports and Exports.—The trade of Kewkiang for the year 
1872 shows an increase over that of the previous year to the 
amount of £718,581. 


1871. Imports . 


£915,746 
Exports . 


2,121,346 


Total 


Imports . ° 
Exports . . 


- $3,037,094 


1,079,176 
2,661,541 


1872. 


Total. ‘ 43,756,675 


while it is to be remembered that 1871 exceeded 1870 by 
£116,845. This increase is spread generally throughout the 
trade, there being no introduction of new articles of commerce, 
or variation among those hitherto current worthy of special 
notice. 

Coal may be pronounced very dear, its price ranges above 3os. 
a ton, and it consumes so rapidly that many persons consider 
that an actual saving is effected by burning, for household pur- 
poses, English coal at double that price. It is owing to this that 
no coal is really exported, the whole amount shown in the returns 
being taken by steamers for their own consumption. It is worthy 
of observation that the actual weight of coal which leaves the 
port is less than half that of tea, and this ata port where all traffic 
is by steam, and which might supply others trading at Shanghae, 


BRITISH VESSELS. 





ToTaAL ENTERED AND CLEARED. 





Number of 
Vessels. 


Value of 
Cargo. 


Number of 


Tonnage. faae. 





4 
94 | 21,938 856,047 





FOREIGN VESSELS. 





ToTaL ENTERED AND CLEARED, 





Number of 
Vessels. 


Number of 
Crew. 


Value of 


Tonnage. Cargo. 





4 
626,210 iss | 2,900,628 












































NEWCHWANG. 
The above increase of 1,227,635 taels in the value of last year’s 


trade was made up as follows :— 
Excess over 1871. 


aels, 

1. Foreign imports F ° 268,894 

2. Chinese imports , ° 410,548 

3. Exports . ; : . « 548,193 
Total . ° . 1,227,635 = £400,000, 


The mineral wealth of the province has been frequently refer- 
red to in previous trade reports. 

Gold and silver, iron and coal, abound ; and a great future of 
prosperity may be predicted for Southern Manchuria when the 
time comes for more fully developing its resources. 

Silver and Gold.—The Newchwang sycee has long been es- 
teemed for its “touch” amongst Chinese traders in the adjoining 
provinces ; and a considerable weight of gold, produced in the 
neighbourhood of Shér Yang (Moukden), was disposed of last 
year at what would have been a fair rate for Pekin gold. 

A foreign merchant of this place, who has had some years’ 
experience of the Australian gold diggings, has made more than 
one visit to the hills in the immediate vicinity of Hai Chéng, 
within fifty miles of this port town, and gives it as his decided 
opinion that gold must be plentiful in the region. Were 
foreigners allowed to dig, he would be willing to back his opinion 
with capital, 

Coal,—With reference to my memorandum on the coal mines 
of Pen-hsi-hu, appended to Mr. Adkins’ Trade Report for 1871, 
I have pleasure in stating that coal from that district was tried 
by the Chinese gunboats which visited this port last season, and 
by one of the foreign steamers, with a favourable result—the 
engineers considering it well adapted for the purposes of steam. 
During the winter, which is now drawing to a close, almost no 
othercoal has been used bytheforeigncommunity. Acontract was 
entered into last autumn fora supply during the winter at the rate 
of 8 dollars per ton, and it was brought down from time to time as 
the roads permitted. The foreign residents are unanimous in its 
praise ; and I believe I am fully justified in repeating my asser- 
tion at the close of the memorandum referred to, that the best 
quality obtained from Pen-hsi-hu is fully equal to Cardiff coal. 
A few cart-loads of an inferior quality were delivered, but most 
of this was rejected ; and there can be no doubt of the really 
superior quality of the average supply. 

Foreign appliances for working the mines and proper means 
of transport are alone required to create an important coal trade. 
There is, unfortunately, no convenient water carriage ; and at 
present the only means of conveyance are carts, which, from the 
want of proper roads, can only be used during three months in 
winter, when the ground is frozen hard. 

Jron.—lIt is to the presence of iron in large quantities in the 
immediate vicinity of coal that the wonderful prosperity of some 
portions of Europe is due. The same conditions of material 
advancement are met with in the district I refer to, where coal 
and iron are found within a few miles of each other. A few 
particulars on this subject were given in the memorandum on 

coal above alluded to. 

But the great mineral wealth of Southern Manchuria will 
never be properly availed of until steam and foreign engineers 
have rendered their assistance. 


BRITISH VESSELS. 





ToTaLt ENTERED AND CLEARED. 
































Number of | Number of Value of 
essels. Tonnage. | Crew. Cargo. 
| . 
& 
168 69,716 | 3,080 867,825 
FOREIGN VESSELS. 
ToTaL ENTERED AND CLEARED. 
Number of Number of Value of 
Vessels. Tonnage. Crew. Cargo. 
4 
348 108,422 4,134 876,202 
NINGPO. 


The general import trade during the past year shows an in- 
crease of 517,827 Haikuan taels (£172,609). This is extremely 
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satisfactory, and the more so that the increase is due to the 
greater consumption of British manufactures and British produce. 

Exports show the great improvement over the year 1871 of 
1,374,064 Haikuan taels, the equivalent of £458,221. The total 
export this year reaching the high aggregate of 10,351,148 taels; 
and towards this trade green tea—the principal article of export 
for the foreign market—contributes 8,485,441 taels ; an increase 
of 1,522,684 taels over the export of 1871. 


BRITISH VESSELS. 





ToraL ENTERED AND CLEARED. 











Number of Number of 
Vessels. Tonnage. coe Value of Cargo. 
4 s. d. 
152 48,018 No return 637,230 6 8 











FOREIGN VESSELS. 





Tora ENTERED AND CLEARED. 




















ui 
Number of | Tonnage. cages Value of Cargo. 
£ a 
818 | 389,552 No return | 5,451,243 6 8 
SWATOW. 


It will be observed, on comparing 1872 with 1871, that, although 
there is an increase in the gross amount of imports, to the value 
of £949,220, principally owing to the large import of rice in the 
early part of the year, there is a falling off in the amount of almost 
all important articles of import, except opium. 

The gross total of the export trade of Swatow, as compared 
with that for 1871, shows an increase in value to the amount of 
£25,162. This increase is chiefly in tea, and in some less im- 
portant articles, such as earthenware, grass-cloth, &c. 


BRITISH VESSELS. 





ToraL ENTERED AND CLEARED. 








Number of | Value of 










































































Number of 
Vessels. Tonnage. Crew. | Cargo. 
About | & 
782 382,494 24,000 | 3,359,874 
FOREIGN VESSELS, 
TotraL ENTERED AND CLEARED. 
Number of | . Number of Value of 
Versi. | Tonnage. Crew. Cargo. 
& 
444 183,763 No return | 1,964,938 
TAMSUY. 
Imports . fe ‘ > " £274,641 
Exports . ‘ ‘ » ‘ « 294,738 
Total . aan” ee - £569,379 
BRITISH VESSELS. 
ToTaL ENTERED AND CLEARED. 
Number of Number of Value of 
Vessels. Tonnage. Crew. Cargo 
4 
169 47,555 2,694 420,257 
FOREIGN VESSELS. 
Torat ENTERED AND CLEARED. 
Number of Number of Value of 
Vessels. Tonnage. Crew. Cargo. 
& 
233° 35,695 No return 149,122 
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TIENTSIN. 


The value of the total trade of Tientsin in foreign (z.¢., non- 
Chinese) vessels, during 1872, as represented by the imports, ex- 
ports, and re-exports, which thus entered and left the port 
(excluding treasure) was 19,156,795 taels, equal in round numbers, 
at 6s. per tael, to £5,747,038. 

Its constituents were— 


Taels. 
Ist. Imports of foreign origin . ° + 10,549,474 
2nd. s Native ,, ; ‘ » 7,013,845 
3rd. Exports of Russian origin . ; ° 14,970 
4th. Ms native ,, ‘ ; 1,366,698 
5th. Re-exports (foreign and native) . : 121,808 
Total . : « 19,156,795 


By subtracting from the above twice the value of the re-ex- 
ports, or 243,616 taels, the general net value of the trade in goods 
and produce will be found to have been 18,913,179 taels. 

The re-exports must be twice deducted, because they first enter 
the port, as it were, zz Zosse, with the gross imports, and then 
leave it, 27 esse, with the exports proper, thus twice contributing 
to the total value of the trade in foreign vessels, but not con- 
tributing at all to the net value of the imports retained at the 
so of entry for local consumption or subsequent inland distri- 

ution. 

Statistics of the Community.—The number of foreign residents 
at Tientsin and Taku, in 1872, was as follows :— 








Residents. Women and 








Men. Children. Total 
| | | 
ae ag] 49 | 43 | 92 
Non-British. 44 13 57 
Total | 93 56 149 





The ninety-three adult males, distributed according to their 
respective callings or professions, may be arranged thus :— 


Consular . 10 
Mercantile : ; ‘ . 38 
Missionary . - : ‘ ‘ ey 
Chinese employ 23 
Miscellaneous . 


Total 


‘ ; . « 93 
Russia is represented at Tientsin by a consul-general ; Great 
Britain, France and the United States, by consuls or acting con- 
suls, all non-mercantile ; and Denmark, Holland, Sweden and 


Norway and Portugal, by merchant consuls. Her Britannic 
Majesty’s consul also acts as Austro-Hungarian consul. 
The number of mercantile houses at Tientsin in 1872 were :— 


British 












































10 
Non-British II 
Total 21 
BRITISH VESSELS. 
ToTaL ENTERED AND CLEARED. 
Number of Number of Value of 
Vessels. Tonnage. Crew. Cargo. 
4 
=20 94,202 2,504 2,631,540 
FOREIGN VESSELS. 
ToTaL ENTERED AND CLEARED. 
Number of Number of Value of 
Vessels. Tonnage. Crew. Cargo. 
| 4 Ss. 
376 150,303 No return | 3,115,498 10 
| 








II.—JAPAN IN 1872. 


HAKODATE, 
The import trade of Hakodate, never a large one, shows little 
notable variation for the past year. The import of foreign goods 
into this place is almost entirely in the hands of Japanese, who 












bring them from Yokohama. That this trade must be one of 
some importance, is evident from the quantities of foreign 
articles displayed for sale in the native shops,—manufactures, 
made clothing, lamps and other utensils, foreign stores, and a 
multitude of other miscellaneous articles. 

Under the head of Public Works there are some things to be 
noted during the past year, the most important of which is pro- 
bably the new road extending from Hakodate towards Sapporu 
(or Satsuporu). Over ninety miles of this road have been made, 
and it is intended, I understand, to complete the remainder this 
year. Theroad has been constructed under the superintendence 
of members of the American Scientific Commission for the Im- 
provement and Colonization of this island. Various members of 
this mission visited this part of Japan last year, and have, I 
understand, made investigations into the agricultural, mining 
and cther capabilities of the island. A site for an agricultural 
college has been prepared a few miles out from Hakodate. In 
this town itself a medical school has been established in connec- 
tion with the government hospital, and over twenty native doc- 
tors and medical students have been since last summer receiving 
regular instruction in medicine there from a medical member of 
the commission. 


BRITISH VESSELS. 





ToTaL ENTERED AND CLEARED. 





Number of 

















Number of Value of 
Vessels. Tonnage. | Crew. Cargo. 
4 
30 6,320 | 382 38,063 
| 
FOREIGN VESSELS. 
ToTaL ENTERED AND CLEARED. 
Number of Number of Value of 
Vessels. | Tonnage. Crew. Cargo. 
| 4 
76 | 57,487 382 | s:171,622 
| I 








HIOGO AND OSAKA. 


Dols. c Dols. e 


Total imports from England and 
other countries in 1872 (exclu- 
sive of treasure) 3 


: 4,246,779 00 
Ditto, ditto, 


1,739:343 3° 


187 I 


Excess in 1872 . : 

Total imports from open ports in 
Japan in 1872 % . 2,702,081 00 
Ditto, 1,769,980 96 


2,507,435 70 


ditto, 1871 
Excess in 1872 . ; 932,100 04 


Total excess in exports in 1872 


(exclusive of treasure) . 3,430,535 74 


Comparative Table, showing the total exports from Hiogo and 
Osaka, according to the custom-house returns, and according to 
the returns of the chamber of commerce. 


Dols. Dols. 


Chamber of Commerce Returns (exclusive 
of treasure and rice) ‘ ‘ ‘ 
Value of rice, of which the quantity only is 
given in the Chamber of Commerce Re- 
turns : ‘ : ° ' ; - 1,610,937 


Chamber of Commerce Returns (exclu- 
sive of treasure) é . ‘ é 
Custom-house Returns (exclusive of 
treasure . : ; : ; ‘ 


51374537 





6,985,474 
6,470,226 


Excess of Chamber of Commerce Re- 
turns . Pe ° ° . ° ° 
Chamber of Commerce Returns of treasure 
exported . . ‘ , ; . : 
Custom-house Returns of treasure exported 





515,248 


8,226,309 
8,500,879 
Excess of Custom-house Returns. " 274,570 


Total excess of Chamber of Commerce 








Returns . ‘ 240,678 
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The following table shows the value of the coins struck from 
the opening of the mint on the 4th of August, 1871, until the end 
of 1872 :— 





















































1871. 1872. in ee i 
Aug. 4 to Dec. 31.| Jan. 1 to Dec. 31. on a 
Dollars. Dollars. Dollars. 
Silver . P 3,263,011 4,263,789 7,526,800 
Gold 1,695,499 24,632,925 | 26,328,424 
Total 4,958,510 | 28,896,714 | 33,855,224 
BRITISH VESSELS. 
ToTat ENTERED AND CLEARED. 
Se | Tonnage. ae 4 of Value of Cargo. 
4  & 
189 123,719 4,669 825,000 0 O 
69 47,091 1,367 403,773 16 o 
FOREIGN VESSELS. 
ToTrat ENTERED AND CLEARED. 
——e Tonnage. —— of Value of Cargo. 
4 & @& 
281 413,719 9,702 1,642,149 I 6 
40 16,916 1,084 148,146 9 6 
KANAGAWA. 


We subjoin a table showing returns of imports and exports 
for such of the preceding years as the consulate records furnish. 
































Imports. Exports. 
Dols. 4 

1860 945,710 3,953,817 

1861 1,478,308 2,682,950 

1862 2,576,928 6,305,126 

1864 5,443,594 8,997,484 

1865 12,913,024 17,467,728 

1867 13,008,785 9,708,907 

1868 12,397,149 17,698,706 

1869 12,617,174 9,083,302 

1870 23,428,965 11,331,482 

1871 14,445,231 14,431,486 

1872 20,063,125 14,044,811 

1872. 1871. 

Dols. Dols. 
Silk, raw ‘ ° 7,178,500 7,687,680 
Silkworm-egg cafds 1,920,787 2,168,468 
Tea ; ‘ ‘ 3,061,625 3,356,290 
Copper. .  . 443,378 107,471 
Miscellaneous ° 1,440,521 1,111,577 
14,044,811 | 14,431,486 








Decrease, 386,675 dollars. 


The year 1872 has witnessed the opening of the first railway 
in Japan, the eagerness with which it has been availed of, the 
completeness of its management and its receipts, cannot but 
give satisfaction to the Japanese government. 

The line from Yokohama to Shinagawa was opened to public 
traffic on the 12th June, and the state opening on the completion 
of the line to the Yedo terminus took place on the 12th October. 

The introduction of gas into Yokohama is an important 
feature of the past year. The company (Japanese) obtained its 
privileges, and was formed as far back as April 1, 1871, but the 
machinery and various materials purchased in England did not 
arrive until July, 1872, owing to repeated mishaps befalling the 
Tunisian steamer “ Zadkia,” which was for the most part freighted 
with the material in question. 

The line of telegraph has been extended to Nagasaki, but is 








only in working operation between this and Kobe. It was con- 
fidently expected that before the close of the year Yokohama 
would have had direct access by telegraph to London. Unex- 
plained causes have, however, prevented this, and the commu- 
nity has for the moment to rest content with the facilities afforded 
by the working of the line as far as Kébé (Hiogo). Telegrams 
now not unfrequently reach this in four days from London ; but 
the degree of rapidity depends upon a telegram being despatched 
from London, and so timed as to arrive at Nagasaki and catch 
the coast steamer, which makes the trip from Nagasaki to K6bé 
under two days. The message is then telegraphed from Kobé 
to this. 

The road from Yokohama to Yedo continues in good working 
order, and is much used by both natives and foreigners. 

Many newspapers have been started throughout the country, 
and show a better idea of the style and requirements of a news- 
paper than the semi-official gazettes, misnamed newspapers, 
which appeared shortly after the revolution of 1868, 


NAGASAKI. 


The past year has seen great changes in the whole country, 
and in Nagasaki they are very apparent. Some of them, such, 
for instance, as the almost compulsory adoption of European 
styles of dress and living, cannot be too much regretted ; but 
others are noticeable which will doubtless prove advantageous. 
Many of the Samurai class are now attending to trade, and great 
numbers are busying themselves as manufacturers. The neces- 


| sity which all are now under of providing themselves with a 


livelihood, must bring out such resources and energies as the 
people and country possess. I consider it no small sign of the 


| times to notice the introduction into Nagasaki of wheeled carts 
| and “ gin-riki-shas,” and to observe the change these quicker 


modes of locomotion must cause to the Japanese character by 
urging him out of his former dolce far niente existence. With 
these and other changes, a Japanese will now devote less time to 
ceremony, will appreciate its value more, and will think and 
decide quicker than he was accustomed to do. 

A great and serious drawback still attaches to this port from 
the want of proper roads into the interior ; and to do this pro- 
vince justice, the government cannot be too strongly urged to 
improve those which at present exist. If only a portion of the 
capital lately applied to the colonization and road-making of 
Yesso could be spared to Kiusiu, the results would be far 
different. 

BRITISH VESSELS. 
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The result exhibits a very material increase on the trade of 
the year, both in imports and exports. This increase amounts 
to nearly £8,500,000 in imports, and more than £5,000,000 in 
exports, the aggregate increase being £13,500,000, as is thus 
shown in 











Imports. Exports. Total. 

Dollars. Dollars. Dollars. 
1872. . «. «| 26,188,441 | 24,294,532 | 50,482,973 
1871. «. « «| 17,745,605 | 19,184,805 | 36,930,410 
Increase in 1872 . | 8,442,836 | 5,109,727 | 13,552,563 














This increase is general, both on the import and export side, 
at all the ports. At Kanagawa it amounts to nearly 7,000,000 of 
dollars ; at Hiégo-Osaka to more than 5,000,000 of dollars ; at 
a to nearly 750,000; and at Hakodate to 131,000 

ollars. 
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The progress of public works forms an interesting feature in 
the reports of Her Majesty’s consuls. The first section of the 
Trunk Railway intended to connect Yedo and Yokohoma with 
Kiéto, Osaga, and Hiogo has been opened, and already attracts 
more traffic than it can conveniently carry on a single line of 
rail, The section connecting Hidgo with Osaka will be opened, 
it is hoped, in about twelve months. The telegraphic wires have 
been stretched, for some months past, from Yedo to Nagasaki, 
but the line, which is 830 miles long, is not yet pronounced in 
working order. When finished, it will connect Yedo and Yoko- 
hama, Hiogo and Osaka, and Nagasaki with the telegraphic 
system of the world ; and the delay in this useful work, when 
apparently so close upon completion, is therefore the more to be 
regretted. It has been found, however, that the desire evinced 
by the Japanese officials to take an early share in the execution 
and management of such works, and to confine within a limited 
scope the efforts of their foreign employees, occasions obstruc- 
tions and delays, and causes less real advance in this respect 
than might otherwise have been looked for from so enterprising 
a people. 


OWEN JONES.' 


=<] ECORATIVE and industrial art has lost one of its 

a NG ™ truest workers in Mr. Owen Jones, who died on 
we Yi the 19th of April, at the age of sixty-five years, in 
ANG A the full and unabated use of his rich invention and 


He was articled to Mr. Lewis Vulliamy, the 
architect, and at an early age went to the East, where as a 
thoughtful traveller amidst the ruins of Ancient Greece and the 
immemorial temples of Egypt, and as the enthusiastic student 
who bivouacked for three long years in the silent and deserted 
courts of the magnificent Palace of the Arab conquerors of 
Spain, his whole genius became penetrated and imbued with 
the secrets of that mysterious symmetry, that marvellous 
unity in diversity pervading the symbolic ornamentation of the 
stately courts of the Alhambra. Accompanied by one friend 
and fellow-student, a young French architect of singular dis- 
tinction (M. J. Goury), whom he was fated to survive by many 
years, Mr. Owen Jones dwelt upon the heights of Granada, 
within the precincts of the Moorish Palace, a voluntary exile 
and anchorite, gazing intently through the livelong day at those 
fretted ceilings, and dreaming of them by night, searching for 
the key of that consummate labyrinthine plan, and absorbing, so 
to speak, at every pore the genius of the architecture and the 
religion of the place. 

It was probably owing to the minute study he gave the great 
Moorish monument of Spain, that in decorative art Mr. Owen 
Jones became what the Orientalists and Egyptologists are in 

hilological literature. Still, except among the “fit though 
ew,” his reputation was perhaps greater in some foreign artistic 
circles than at home, until the International Exhibition of 1851 
summoned him from the comparative seclusion of his ordinary 
professional engagements, set him in the fierce light of fame, 
and suddenly made his name one of the most famous and most 
severely: criticised among all the celebrities of his time and 
country. He had just presented his plans for the decoration of 
the Palace of Glass to Prince Albert and the Royal Com- 
missioners. The Prince Consort was at first aghast at the 
daring originality of the scheme of colour, and opposed it 
eagerly, arguing it almost day by day with the designer. Nor 
until the entire consistency and harmony of the scheme became 
revealed in all its beauty, as it grew upon the eye from arch to 
arch and from column to column, was it finally, and perhaps 
reluctantly, approved. But on the opening day, when the general 
effect of the decorations on the structure, the moving lights and 
shadows, and all the “ still life” of the accessories of the scene 
were fully manifested, the triumph of Owen Jones was complete, 
and the Prince Consort, with the best grace, acknowledged his 
success. The success was too great to silence envy and de- 
traction, but it convinced all the critics who were capable of an 
honest and impartial judgment, and that was all Mr. Owen 
could have desired. In the course of that brilliant year 
e had several opportunities of upholding his theory and practice 
in lectures and discussions, and those who heard him were 
particularly impressed with the clearness and fulness of his 
reasonings and the mature strength of his conclusions. He 
seemed, as one said, to be a German in thought and a French- 
man in style. In point of fact, his conclusions were the result 
of earnest study, of accumulated observations, and of that in- 





! We are indebted to the ‘‘ Daily News” for this extract, 





tense sympathy which assimilates the fruits of travel and ex- 
perience. 

When it was proposed to remove the Palace of Glass to 
Sydenham, none but Mr. Owen Jones could be charged with 
the decoration of the transplanted fabric. He entered upon the 
work with all his heart and soul, and probably the happiest days 
of his life (since he had left Granada) were those which he spent 
in watching and directing the construction of his Alhambra 
Court. The fire which destroyed a large portion of that court 
must have ‘affected him like fafpersonal loss. It was remarked 
that the Shah of Persia, who was attended in his inspection by 
the original designer, was more struck with what remained of 
that Alhambra Court than with all the rest of the palace and 
the park. Since the completion of the Crystal Palace, Mr. Jones 
was principally engaged in executing the choicest designs of 
decorative art for eminent firms, who were indebted to his 
genius for the highest honours at the International Exhibitions 
at Paris in 1855 and 1867, and at Vienna in 1873. In this 
peculiar branch, in which beauty and utility are allied, his in- 
fluence and example have rendered lasting services to the in- 
dustrial arts and manufactures of this country. In furniture, in 
upholstery and decorative work for private dwellings, in carpets, 
tapestry, paper-hangings, and other stuffs ; in chairs, tables, 
cabinets, and couches ; in fancy stationery, Owen Jones’s sure 
and exquisite hand has left a mark that will not be effaced. To 
cite the words of the Catalogue of the Paris International Ex- 
hibition of 1867, “it requires but a slight insight into modern 
domestic life in England to perceive how great a change has 
taken place within the last ten or fifteen years in the internal 
embellishment of the dwelling-houses of the upper and middle 
classes of society ; and there can be little doubt that the exten- 
sion of art education will lead still further to the production and 
appreciation of articles which combine the three requisites of 
fitness of purpose, beauty of design and ornament, and excel- 
lence of workmanship.” Of this industrial art education let us 
not forget that Mr. Owen Jones was one of the most ardent 
pioneers, and that no living artist has done more for that 
national civilization which, however, susceptible of vulgar uses, 
is capable of being rendered an instrument of moral civilization 
to communities. In taking the chair at the Society of Arts in 
1851, at a lecture on the Arts and Manufactures of India by 
Professor Royle, Mr. Owen Jones, after expressing the opinion 
of all the artists of England with whom he was acquainted, as 
well as of foreign visitors, that the Indian and Tunisian articles. 
were the most perfect in design of any that appeared in the 
Exhibition, and that the opportunity of studying them had been 
“a boon to the whole of Europe,” proceeded to make the follow- 
ing pregnant remarks :—“ Many (of these specimens) have been 
purchased by Government for the use of the Schools of Design, 
and will no doubt be extensively circulated throughout the 
country. But it is to be hoped that they will do more than 
merely teach us to copy the Indian style. If they only led to 
the origination of an Indian style, I should think their influence 
only hurtful. The time has arrived when it is generally felt 
that a change must take place, and we must get rid of the causes 
of obstruction to the art of design which exists in this country.” 
It was to bring the beautiful in form and colour home to the 
household, and to mingle its subtle influences with the whole 
framework of social and family life, that the great designer we 
are lamenting laboured all his life with the patient, unselfish 
enthusiasm of one to whom, though full of the keenest sympathy 
with all the great historic movements and events of his time, his 
art was his life. , 

It may be recorded that the last public recognition of his 
labours was the award of the diploma of honour for decorative 
designs at the Vienna Exhibition of 1873. 


S34] USSIAN Mining Industry.—The following in- 


formation concerning the mining industry of Russia 


may be read with some interest. In 1871 the number 

of mines owned by Russia and producing gold were 
979, platinum 6, silver 21, copper 76, iron 1,174, zinc 6, cobalt 1, 
tin 1, coal 327, pyrites 1, chromium 6, rock salt 4, besides 697 
naphtha pits. Their yield was, from 17,000,000 tons gold sand, 
86,400 lbs. of gold; from 168,000 tons of platinum sand, 
4,504 lbs. of platinum; 35,120 tons of silver ore; 100,365 
tons of copper ore ; 820,000 tons of iron ore ; 42,400 tons of 
zinc ore ; 10% tons of cobalt ore ; 8,000 tons of pyrites ; 817,000 
tons of coal (stone coal and lignite) ; 22,000 tons of naphtha ; 
7,000 tons of chromic ore ; and 455,000 tons of rock salt. The 
smelting works of Russia produced from these ores 29,000 Ibs. 
of silver, 1,740 tons of lead, 4,200 of copper, 8 of tin, 2,700 of 
spelter, 354,000 of pig iron, 30,000 iron castings, 241,500 wrought 
iron, 7,000 steel, 350 copper sheets, 500 zinc sheets. 























